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ABSTRACT 

Approximately 1,225 Mexican American and Anglo 
American children in grades 1-6 (ages 6*14) from California, 
Colorado, Hev Mexico, and Texas were tested using school achievement 
and IQ standardized tests and four Piagetian-derived Measures 
(Cartoon Conservation Scales, Hater Level Task, Figural Intersection 
Test, and Serial Task) . The field study's goals were to examine the: 
iD interrelations among the four neo-Piagetian Measures in a Mexican 
Aierican sample which varied as to geography and socioeconomic 
status; (2) neo~Piagetian measures 9 psychometric properties; (3) 
relation between developmental level as assessed by neo~Piagetian 
procedures and IQ as assessed by standardized measures; (4) extent of 
field-independence as measured by the Water Level Task; and (5) sex 
differences in performance on the tests. The developmental measures 
were given to all subject irrespective of site while the 
standardized achievement and IQ tests were given on a site specific 
basis* Among the standardized tests were: Otis-Lennon Mental Ability 
Test, Inter-American Series; and Peabody Picture Vocabulary Test. 
Some findings were: except for the Serial Task, the neo-Piagetian 
measures possessed high reliability, homogeneity, and validity; and 
these measures exhibited a developmental progression of performance 
scores across age in accordance with Piaget f s theory of cognitive 
development. (Author/NQ) 
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FOREWORD 



The Dissemination Center for Bilingual Bicultural Education is 
publishing and disseminating this edition of the Intelligence of Mexican 
American Children: A Field b^udy Comparing Neo-Piagetian and Traditional 
Capacity and Achievement Measures. 

This publication presents up-to-date information concerning various 
testing institmienj^ and their relationship to the Mexican American Child. 
Five goals were strived for: to test the interrelations among the four 
neo-Piagetian measures in a Mexican American sample which varied in 
geography and socio-economic status; to examine the psychometric proper- 
ties of these measures; to examine the relationship between developmental 
level as assessed by the neo-Piagetian procedures and I.Q. as assessed 
by standardized measures; to examine the extent of field- independence as 
measured by Pascual-Leone f s Water Level Task; and to examine sex differ- 
ences in perfoimance on these tests . 

This manual and others havo been developed by the National Multi- 
lingual Assessment Program, a specially funded project under P.L. 89-10, 
Elementary and Secondary Act, as amended, Title VII. 

The content of this publication represents the cooperative work 
of many persons. The research involved, writing of the manuscript and 
the development of the materials have provided a useful resource manual 
for teachers and other professionals interested in the understanding of 
the numerous elements involved in advancing bilingual education. 

This edition was edited by Sarah Frey and Hsa Sanchez de la Vega- 
Lockler, editors of DCB3E, Austin, Texas. The cover design was done 
by Amado Pena, Austin, Texas. 

Requests for information concerning this book and other bilingual 
materials should be addressed to the Dissanination Center for Bilingual 
Bicultural Education, 6504 Tracor Lane, Austin, Texas 78721. 



Juan D. Solis 
Director DCBBE 
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PREFACE 



The National Multilingual Assessment Program is a spe- 
cially funded project under P.L. 89-10, ESEA, as amended, 
Title VII, with the Stockton Unified School District being 
the Local Education Agency. The Stockton based office is 
designated as the central headquarters for several other 
components of the program which are located throughout the 
states. 

Since its beginning, the project has been charged with 
the responsibility of establishing direction towards provid- 
ing answers to issues arising out of problems related to 
Assessment , Pupil Placement and Teacher Training . 

The following "Field Study" represents one major thrust 
in an attempt to meet part of this responsibility. 

Under the guidance and supervision of Dr. Edward A. 
De Avila* a major field study was undertaken by the Multi- 
lingual Assessment Program to examine alternative assessment 
procedures in an attempt to provide a more equitable assess- 
ment of the multilingual, multicultural child. 

This monumental task, of course, required the dedication 
and support of many persons too numerous to mention here. 
We certainly acknowledge and appreciate their contributions 
and unselfish cooperation. 
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A special note of appreciation is extended to Dr. 
Barbara Havassy who, under very trying circumstances, de- 
voted a great portion of her time and energy to make this 
manuscript the worthwhile and scholarly piece of work that 
it is. 

It is our sincere desire, that you, the reader, will 
find this document useful and helpful in your pursuit to 
make education for the young people of our nation a more 
pleasant, enriching and rewarding experience. 

Joe R. Ulibarri 

Project Director 

Multilingual Assessment Program 



*Formerly Associate Director - Research, Multilingual Assess- 
ment Project, Stockton, California 

Currently Research Director, Bilingual Children f s Television, 
Oakland , Cal if orn ia 
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Abstract 

A field study involving approximately 1300 Mexican- 
American and Anglo-American children from four southwestern 
states was conducted. The sample was tested using stan- 
dardized tests of school achievement, IQ, and four Piagetian- 
derived measures. The goals of the research were as follows. 
The first was to test the interrelations among the four neo- 
Piagetian measures in a Mexican-American sample which varied 
in terms of geography and SES. The second was to examine 
the psychometric properties of these neo-Piagetian measures. 
The third purpose of the research was to examine the rela- 
tion between developmental level as assessed by the nao-Pi- 
agetian procedures and IQ as assessed by standardized mea- 
sures. The fourth was to examine the extent of field-indepen- 
dence as measured by Pascual-Leone 1 s Water Level Task. The 
fifth purpose of the research was to examine sex differences 
in performance on the tests. 

The most important results of this research have shown 

that: 

(1) Three of the four neo-Piagetian measures (Cartoon Con- 
servation Scales, Water Level Task, Figural Intersection 
Test) are psychometrically sound: they possess high relia- 
bility, homogeneity and validity. 
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(2) These measures also exhibit a developmental progression 
of performance scores across age in accordance with Piaget f s 
theory of cognitive development. 

(3) The performance of the primarily Mexican-American sam- 
ple is developmentally appropriate and well within the limits 
of expected levels of cognitive development given chrono- 
logical ages. 

(4) There are no meaningful differences between the sexes 
on the four neo-Piagetian measures. 

(5) There are no meaningful differences in performance be- 
tween the four geographic locations where the data were col- 
lected. Site differences, when they did occur, tended to be 
for the three youngest age groups, the oldest of these age 
gvoups being 9 years, 6 mo; hs. 

(6) A comparison of the performance of children taking the 
tests, in English, Spanish or bilingually revealed no appreci- 
able differences; differences in cognitive development as 
measured by the Piagetian tests could not be attributed to 
differences in language. This finding stands in contrast 

to earlier work which has suggested that bilingualism is an 
impediment to cognitive development * 

(7) At the New Mexico location, the only place where ethnic 
group comparisons could be made, there were no ethnic group 
differences on ~^ne four neo-Piagetian measures. In contrast, 
there were consistent ethnic group differences on the capacity 
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measure (Otis Lennon Mental Abilities Test) and on the achieve 
ment measure (Comprehensive Test of Basic Skills). The dir- 
ection of these differences wa* always in favor of Anglo- 
American children. 

These results have several implications for future re- 
search. 

First, as the present study is a field study, a study 
is needed where there is greater control over some of the 
independent variables. Studies are required where the sam- 
ples are stratified in terms of SES, ethnicity, sex, and 
capacity and where the extreme groups on these variables 
are represented. Furthermore, data should be gathered on 
degree of assimilation and on language dominance. With 
such controls, the nature of the relationship between neo- 
Piagetian measures and traditional measures of capacity 
and achievement and the influence of the former variables 
on the relationship could be assessed with greater precision. 

Second, the results of this study indicate that the 
relationship between cognitive development and school achieve- 
ment especially of minority children, must be more closely 
examined. Our data suggest that populations of Mexican- 
American and Anglo-American children who are equal with re- 
spect to cognitive development (according to Piagetian theory) 
will not be equal in school-related achievement. This find- 
ing implies that cognitive development in Mexican-American 
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children,- and perhaps other children, is not itself a suf- 
ficient condition to engender a level of school achievement 
equal to that of Anglo-American middle-class children. 

The social and educational implications of our findings 
are as follows. First, the failure to find differences be- 
tween Anglo and Mexican -American children on the neo-Piagetian 
measures leads us to adopt the position tha v Mexican-Ameri- 
can children develop cognitively the same as, and at basic- 
ally the same rate as Anglo-American children. These re- 
sults are contrary to that espoused by Jensen (1971) who 
suggests that Mexican-American children cannot perform cer- 
tain cognitive activities that Anglo-American children can 
because of genetic endowment. 

Second, the failure of Mexican-American children to 
achieve in schools and to perform *ell on capacity and achieve- 
ment measures, must be attributed to reasons other than the 
alleged cognitive inability of the Mexican-American child 
since our data show no inability. Some of these reasons for 
failure lie in traditional tests and in curriculum used 
throughout the schools. The materials, language and situa- 
tional context utilized both in testing and in curriculum 
are culturally biased in favor of the Anglo-American middle 
class culture and (all) children who do not share that cul- 
ture are at a disadvantage in such situations. 
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CHAPTER I 



Introduction 

As early as 1'9 3 T? George I. Sanchez admonished 
educators to consider more fully the dangers associated with 
testing Mexican-American children by means of then available 
standardized group instruments. Since then little has changed 
with respect to the availability of less biased instrumentation. 
This is because, to a large extent, currently available stan- 
dardized test of intelligence have been built by the same 
pragmatic-empirically-based psychometric procedures as was used 
in the early days of American test development, procedures which 
do not include Mexican-American content in the construction of 
test items or Mexican-American subjects in the norming process. 
During the past few years, however, there has been an increasing 
concern over the appropriateness of the IQ model and psycho- 
metric procedures and whether the IQ score produced by stan- 
dardized means reflects reality with respect to characterizing 
the intellectual development of the Spanish-language minority 
child. These concerns have brought us to consider an alter- 
native assessment model which builds on the work of Jean Piaget 
in an attempt to assess more accurately the intellectual 
development of the child. 

The value of the Piagetian approach with respect 
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to Mexican-American children, above and beyond theoreti- 
cal arguments is its culture-free quality. In a review 
of P?aget's work, Brown (1965) has indicated that while 
che Piagetian approach may not be totally free of cul- 
tural impact, 11 on the whole it is nearer the culture- 
free pole". Brown cites the work of Wallach (1963) who 
in summarizing a large number of studies conducted in 
North America and Europe found that while there are 
slight shifts in age of acquisition, the same sequential 
order of acquisition of different conservation tasks is 
found regardless of location. It is exactly this similar 
ity of sequence across cultural settings that makes the 
work of Piaget extremely relevant to Mexican-American 
children. In this context, Goodnow (1963) using conser- 
vation of space, weight and volume, tested European and 
Chinese children in Hong Kong and found no difference in 
acquisition regardless* of level of schooling. A similar 
finding was made by Merselstein (1965) with Blacks not at 
tending school and Anglos who were attending. In summar- 
izing her work with respect to culture, Goodnow (1963) 
states that "the most striking result is the very real 
and close similarity in performance among boys of differ- 
ent nationality and education" (cited in Brown, P. 235, 
1965). 




Although not a great deal of research h^s dealt 
with the reconciliation of the traditional psychometric 
approach and the Piagetian procedures, that such a recon- 
ciliation has both theoretical and practical value has 
been implied. On the theoretical side it would be valua- 
ble tc show high indices of validity and reliability a- 
cross Piagetian tasks and to demonstrate the feasibility 
of the creation of a developmentally-based test of intel- 
lectual development that is psychometrically viable. 
This demonstration would lend support to a non-static or 
environmentalist interpretation of intelligence (see Hunt 
1961). On the practical side such a demonstration would 
lead toward the development of tests of intelligence 
which are less culturally-biased. One manner of attemp- 
ting reconciliation would be to take Piagetian items and 
procedures and to standardize them according to psychome- 
tric theory. 

In attempting to apply psychometric technique 
and method to Piagetian content and procedures it is ne- 
cessary first to note that the latter characterizes intel- 
lectual development as the extent of internal versus ex- 
ternal control of functioning at any given stage of deve- 
lopment. With such a bias it would seem that test proce- 
dures must distinguish between external or environmental 
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variables such as education and social background, and in- 
ternal or developmental variables* This distinction 
gives rise to the determination of a subject's intellec- 
tual development as a two-step process. 

The first step in the process would be the re- 
moval or control of the effects of external-environmental 
variables which may reflect diverse experiential back- 
grounds, before testing the child. The second step would 
involve the determination of the extent of the internal 
control through the use of tasks which vary in the degree 
of control required to produce a correct response. 

One manner providing for the control of external 
variables is through the use of an "experimental reper- 
toire control" (ERC). This ERC procedure causes subject 
differences to be removed through pretraining procedures. 
Such a procedure has been developed by Pascual-Leone 8 
Smith (1969), Pascual-Leone (1970) and De Avila (1971). 
Pascual-Leone (1970) used a variety of the Piagetian 
tasks and the Witkin (1962) measures of field dependence- 
independence in a factor analytic study of cognitive de- 
velopment and cognitive style. An essential feature of 
Pascual-Leone 1 s procedure is that prior learning (external- 
environmental variables) is controlled through pretraining 
(see Pascual-Leone & Smith, 1969). Using prior learning 

4 
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as a control, Pascual-Leone 6 Smith (1969) have found 
highly stable results across a number of Piagetian tasks* 
In another study, with upper-middle class Canadian chil- 
dren, De-Avila (1971) found that when the background of 
subjects was controlled through use of experimental con- 
trol tasks, low correlations were found between a stan- 
dardized intelligence test (Otis-Lennon) and a number of 
Piagetian tasks developed by De Avila (1971, 1972) and 
Pascual-Leone (1970), while the intercorrelations of the 
Piagetian tasks were all high (r= •600). Such results 
provide support for the argument that the IQ measure may 
be highly related to the external variables such as edu- 
cational and social background, and suggests that when 
these factors are controlled through pretraining, the 
correlation between IQ and performance on intellectual 
tasks is lowered. These findings are of importance be- 
cause they provide both theoretical as well as practical 
information, particularly with respect to recent contro- 
versy concerning the testing of minority children . 

A frequently mentioned objection to the use of 
Piagetian tasks is that they require individual administra- 
tion while educational situations usually require group 
testing because of the large number of subjects involved 
relative to the manpower available • However, that the ad- 
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ministration of Piagetian tasks can be adapted to group 
testing has seen demonstrated. Dodwell (1961) and Harker 
(1960) have shown that the child's conception of number 
can be test 2d in a group setting and De Avila (1968, 1969) 
has measured several conservation tasks along with spa- 
tial perspective problems in group situations. De Avila, 
Struthers & Randall (1969) found adequate reliabilities 
(r= .90) for conservation of substance and egocentricity, 
further suggesting the possiblity of using Piagetian- 
based group measures to evaluate the developmental-psy- 
chometric properties of tests which are applicable across 
a broad range of development in diverse educational and 
cultural settings. Similarly, Pascual-Leone (1969) and 
Pascual-Leone S Parkinson (unpublished) have adapted a 
number of Piagetian and neo-Piagetian tasks to group set- 
tings with a high degree of success. 

The work of Pascual-Leone and De Avila mentioned 
above may be contrasted with that of Jensen (1971, 1972) 
uho has attempted to account for IQ differences obtained 
on standardized IQ tests between Anglo-American and minor- 
ity-American children by advancing a theory that there are 
qualitative genetic differences in the intelligence of mi- 
nority-American and Anglo-American children. These quali- 
tative differences are alleged to account for the differ- 
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ence in quantitative scores on standardized tests of in- 
telligence and suggest inherent differences in ultimate 
intellectual capacity, Jensen sees a dichotomy in intel- 
lectual behavior which rests on distinctions between 
what he calls Level I ability, which characterizes minor- 
ity children, and Level II abilities, which describes the 
intellectual functioning of the Anglo-American child • 



To quote: 

Level I abilities involves simple learning 
and association, the registering, retention, 
and retrieval of inputs. It involves very 
little or no mental"manipulation of the in- 
put. Level "I can be thought of mainly as 
rote learning and memory. Level II, on the 
other hand, implies mental manipulation, the 
ability to deal with complexity, information 
processing, and the active relating and com- 
paring of present inputs with stored past 
inputs. It involves the imposing of cogni- 
tive structures upon sensory inputs. Level 
II uses the g factor of intelligence, parti- 
cularly fluid intelligence. Level I is best 
measured by memory span for digits, serial 
rote learning, and trial-and-error selective 
learning. Level II is best measured by test 
of fluid intelligence such as Raven's Pro- 
gressive Matrices and Cattells 1 Culture Fair 
Tests of £. 

Ramirez (1972) has postulated the presence of 
an ethnic-individual difference variable to account for 
IQ differences. Using Witkin's (1962) construct of field 
independence-field dependence, Ramirez has characterized 
Mexican-American children as field dependent in contrast 
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to Anglo-American children who are described as field in- 



dependent . 

Differences in field sensitivity, according to 
Ramirez's position, stem from cultural differences in so- 
cialization practices. Anglo-American families, accord- 
ing to Ramirez, encourage the assertion of the individual 
identities of its members (i.e., "individualism") where- 
as the Mexican-American child develops in a culture which 
encourages family or group identity. Based on his own 
research and on the earlier work of Lesser, Fifer S Clark 
(1965), Ramirez has drawn the conclusion that: 

Field sensitive Mexican-Americans do better 
on verbal tasks of intelligence tests, learn 
better when the material has human content 
and is characterized by fantasy and humor, 
perform better when authority figures express 
confidence in their ability; and, conversely, 
their performance is depressed when authority 
figures express doubt in them. 

Field independent Anglo-Americans do better 
on visual-motor tasks (i.e., putting parts 
together to make a whole or extracting parts 
from a whole) of intelligence tests, learn 
better when material is abstract, impersonal, 
and tied to reality. Their performance is 
not significantly affected by the opinion of 
authority figures (Ramirez 1972). 

According to the positions taken by both Ramirez 
and Jensen, one would expect to find performance differen- 
ces between Anglo- and Mexican-American children on diverse 
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tests of intellectual behavior, for radically different 
reasons, however. Both positions have in common the no- 
tion that the apparent IQ differences can best be under- 
stood through analyses which stress dichotomous (genetic 
and cultural) differences between groups without regard 
for the overlap between them. In stressing the differen- 
ces between Anglo- and Mexican-Americans, both writers 
have thus far not addressed themselves to the overlap of 
the two groups present in their own data, a major portion 
of which may be attributed to sex differences in these 
data. 

While the Jensen and Ramirez positions employ 
very different casual explanations, functionally-speak- 
ing their arguments run the risk of being reduced to the 
same position regarding the educational approach to be 
taken with Mexican-American children. Arguing that Mex- 
ican-American children are field sensitive and consequent- 
ly not receptive to learning abstract problem-solving 
strategies is superficially no different, at the practi- 
cal level, than arguing that the intellectual capabilities 
of Mexican-Americans are limited to Level I type tasks 
because of genetic endowment. Both arguments would sug- 
gest curriculum for Mexican-American students which eli- 
minates or minimizes tasks requiring the abstract manipu- 
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lation of impersonal data. 

The results of a recent study by Saarni (1973) 
may well add some clarity to the field-dependence posi- 
tion of Ramirez. Using Piagetian tasks and Witkin f s rod 
and frame task, Saarni (1973) found that Piagetian deve- 
lopmental level as ascertained by performance on Piage- 
tian tasks significantly predicted problem-solving per- 
formance whereas level of field-independence did not clar- 
ify the importance of individual differences within or 
across developmental levels. Sex differences, however, 
were found on the Witkin rod and frame measure. Females 
at the highest level of cognitive functioning were more 
field dependent than less able females. Saarni (1973) 
suggests socio-cultural factors influencing rod and frame 
performance to explain this result. Such an explanation 
may be equally applied to the case of Mexican-American 
children. Thus, while Mexican-American children may in 
fact be more field -dependent than Anglo-American children, 
as hypothesized by Ramirez, this may not necessarily pre* 
elude their functioning at the highest cognitive levels. 

Given these considerations, the present position 
is ape which on one hand, builds upon an integration of 
psychometric and Piagetian theory, and on the other, sug- 
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gests that IQ tests measure a number of attributes over 
and above intellectual behavior which, to some extent, 
can be controlled through the pretraining procedures 
described above ♦ 

Encouraged both by the earlier unpublished ex- 
tensive results of Pascual-Leone, Parkinson and De Avila, 
as well as by the results cf the administration of sever- 
al group Piagetian instruments with a small number of 
Spanish-background children of low socioeconomic status, 
the following research represents an attempt to more fully 
test the approach with a larger sample of Spanish-back^ 
ground children of varied socioeconomic positions. 

The research to be described in the following 
pages has five basic purposes. The first is to test the 
interrelations among a number of Pi-*getian-derived mea- 
sures across several SES divisions within a sample of 
Mexican-American children living in the southwestern Uni- 
ted States. The second major purpose of the present re- 
search is to examine the psychometric properties of sever- 
al Piagetian tasks which have been translated into a paper- 
and-pencil format. The third purpose is to examine the 
relation between developmental level as assessed by these 
procedures and IQ as assessed by standardized approaches 
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across different language, cultural and SES groups. A 
fourth purpose in the present research is to examine the 
extent of field -independence as measured by Pascual- 
Leone's Water Level Task (WLT) . The fifth major purpose 
of the research is to examine sex differences in perfor- 
mance on neo-Piagetian and standardized achievement and 
intelligence tests. 

The following study is a field study carried 
out at four different locations California, New Mexico, 
Texas and Colorado. The working of the federal govern- 
ment in conjunction with the four state governments 
caused these sites to come into existence. The state gov- 
ernments selected the actual locations within the states 
and the site personnel were determined by the internal 
workings of these governments. The amount, type and qual- 
ity of data at each site were limited by personnel at each 
site. The site personnel were trained in the administra- 
tion of Piagetian measures by De Avila. The selection of 
the standardized tests and the training for their adminis~ 
tration were site internal matters and were received by 
the authors as an accomplished fact. With this in mind 
then, it may be said that the following research both reaps 
the benefits of and suffers from the shortcoming of non- 
experimental research conducted in natural settings. 

12 
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Method 



Subjects 

The sample participating in this study numbered approxi- 
mately 1,225 boys and girls, in grades one through six, 
from California, Colorado, New Mexico, and Texas. Their 
ages range from 6 years, U months to 14 years, 8 months. 
The sample is predominantly Span ish-sur named. The speci- 
fic breakdown of the sample by site, sex, and age may be 
found in Table I. 



Table Z 



As may be seen by examining Table I, the n of each site 
differs and each site has different age, sex and grade 
distributions. In addition to the6e differences, the 
sites vary with respect to certain demographic variables. 
To the extent that socioeconomic st itus and school achieve- 
ment are highly related, the collection of demographic 
data provides the opportunity to compare performance data 
to demographic data. Unfortunately, however, it was not 
possible to obtain quantifiable demographic data which 
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could be used to examine the relation of these variables 
to performance on both Piagetian and standardized instru- 
ments within different speaking sub-populations. In a 
later section an attempt will be made to describe some 
of the site differences in order to provide the reader 
with at least a basic understanding of the areas. 

Procedure 

The tests administered to subjects consisted of two types: 
developmental measures administered to all subjects irres- 
pective of site and standardized achievement and IQ tests 
administered on a site specific basis. The former group 
consists of four neo-Piagetian measures. The first of 
these, the Cartoon Conservation Scales (CCS), was developed 
by De Avila (see De Avila, 1971; De Avila 1972} De Avila 
& Phypers, 1968; De Avila, Struthers & Randall, 1969) in- 
volves the concept of conservation of number, substance, 
length, weight and egocentricity. The second is the Water 
Level Task (WLT) developed by Pascual-Leone (1966, 1970) 
and used by De Avila (1972). This test measures the con- 
servation of the horizontality of water and has been shown 
to be correlated to field-dependence as measured by Witkins 
rod and frame task (Pascual-Leone, 1969). The third test 
is the Figural Intersection Task (FIT) which is a figural 
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analogue of Piaget's "intersection of classes" (1932). 
Pascual-Leone (unpublished) has collected extensive da- 
ta showing that the FIT has a high correlation with the 
WLT and with a number of other Piagetian-based measures 
of cognitive development. The fourth test developed by 
De Avila (1971) is a short-term memory task, the Serial 
Task (ST), similar to digit span in the WISC. 

The standardized tests administered vary from site to 
site. They include the Stanford Early School Achieve- 
ment Test (SESAT), the Otis-Lennon Mental Ability Test, 
the Comprehensive Test of Basic Skills (CTBS), the In- 
ter-American Series, the California Short Form Test of 
Mental Maturity (CTMM) and the Peabody Picture Vocabulary 
Test (PPVT). The specific forms and levels of each test 
administered at each site may be found in Table 2. 



Table 2 



In the following, each of the four neo-Piage- 
tian tests are described in detail. 

Measures 
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Table II 

Standardized Tests Administered at Four Southwestern Sites 



SITE 1, New Mexico 

Stanford Early School Achievement Test (SESAT) 
Level II, Grade 1. 

Otis-Lennon Mental Ability Test 

Elementary I Level, Form J, Grades 2 and 3. 
Elementary II Level, Form J, Grades 5 and 6. 
Primary II Level, Form J, Grade 1. 

Comprehensive Test of Basic Skills (CTBS) 
Level I, Form Q, Grades 2 and 3, 
Level II, Form Q, Grades 5 and 6. 
Level II, Form R, Grade k. 



SITE 2, Colorado 

California Short Form Test of Mental Maturity (CTMM) 
Level I, 1963, S Form, Grades 1 and 2. 
Level II, 1963, S Form, Grade 3, 
Level II, 1963, S Form, Grades *f, 5 and 6. 

California Achievement Test 
Level I, Grade 1. 
Level II, Form A, Grades 2 and 3. 
Level III, Form A, Grades *f, 5 and 6. 



SITE 3 , Texas 

Inter-American Tests (New Series) 
Test of Reading 

Level I, Form D (English) R-l-DE, Grade 1. 
•Level II, Form D (English) R-2-DE, Grades 2 and 3. 

Level III, Form D (English) R-3-DE, Grades 5 and 6* 
Test of General Ability 

Level III, Form C (English) GA-3-CE, Grades 4, 5 and 6. 



SITE California 

Peabody Picture Vocabulary Test (Spanish Translation) 
Form A, trades 1-6 
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Cartoon Conservation Scales (CCS) . Several 
measures of Piaget's conservation tasks were assessed 
by means of the cartoon format developed by De Avila 
et. al. (1968a; 1968b; 1969). In De Avila f s procedure, 
three cartoon frames are presented in which two chil- 
dren discuss a Piagetian task. In the first frame an 
equality is established between two objects according to 
the dimension being studied (i.e., number, length, sub- 
stance, etc.). In the second frame an identity trans- 
formation takes place and a question of equivalence is 
asked. On the right side of the panel three possible an- 
swers are presented. The three alternatives which show 
the characters responding to the question are randomly 
ordered to avoid the possible effects of position set or 
acquiescence. 

The CCS consists of thirty cartoon panels; six 
examples for each of five tasks. The panels are presen- 
ted to the subjects and the story line read and elabora- 
ted upon in order to facilitate understanding of the ques 
tion. The subjects 1 task is simply to mark the one (al- 
ternative) "that makes the story true". Incorrect alter- 
natives were based on those .most popularly given by chil- 
dren of similar ages and backgrounds. 

18 



Conservation of number is measured by showing 
objects on a table. The dialogue is as follows: Frame 
one: "How many blocks are there?" "Are there as many 
on each side now?" There are three possible responses 
from which the child chooses his answer, two inequali- 
ties and one equality. His task is to put an u X ,f on the 
picture "that makes the story true." 

Conservation of length requires that a subject 
recognize that no matter where a given object is placed 
its length does not change. An example from the CCS in- 
volves a boy and girl sweeping the sidewalk. The dialogue 
in Frame One is: "This sure is a big broom." "It isn't 
bigger than mine." Frame Two: (They compare.) "See!" 
"Yeah. They're both just as long." Fra, 3 three: (Placed 
at approximately right angles to each other.) "Let's put 
them down this way." "Are they both just as long now?" 
The response order is: "This one is longer" (broom on 
the right). "This one is longer" (broom on left). 'They 
are both the same" (points to both brooms). 

Conservation of substance is measured through 
items in the cartoons where the following dialogue takes 
place • 

frame One: "See the two clay balls." "They both 
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have just the same amount of clay. 11 Frame Two: "What 
if I roll this one into a flat pancake shape?" Frame 
Three: "Does one of them have more than the other one 
now?" The responses are: (girl points to both) "They 
are both the same." (points to ball) "This one has mere." 
(points to pancake) "This one has more." 

Egocentricity ( space) . In this measure, the 
subject is asked to picture how a setting would look 
from a perspective other than the one from which he is 
looking. One illustration from the CCS uses the concept 
of taking a picture of a toy barn, silo, and tractor. 
The following dialogue takes place. "Take a picture of 
my farm." "O.K." Frame Two: "I'll take the picture 
from here." (View opposite that of the person who "owns" 
the farm.) "What will the picture look like?" The re- 
sponse frames show the picture taker's viewpoint, the 
owner's viewpoint and a side view, each with the caption, 
"It will look like this." 

Conservation of weight is illustrated in the 
CCS using two children balancing on a seesaw. In the 
first frame, they are shown from a distance and one child 
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says, "Hey, this seesaw is fun. We can go up and down." 
Frame Two: "Let's see what happens when we stop." In , 
the third frame, the two children are shown in a balanced- 
horizontal position and one child asks, "What will happen 
if I lie down?" The three alternatives show the seesaw 
in several positions with the child who asked the question 
in a lying down position. It should be noted that the 
position of the child who is lying down is depicted in 
such a way as to indicate no change in the distance be- 
tween himself and the fulcrum (seesaw center post) so as 
not to alter the leverage relationships. 

Water Level Task (WLT) . The conservation of the 
horizontality of water measure utilized here was intro- 
duced by Pascual-Leone (1966, 1970) as a standardized quan- 
tifiable version of the Piagetian task (Piaget 8 Inhelder, 
1968). A more complete description of the relative para- 
meters of this task and its relation to Witkin's field-de- 
pendency construct- may be found in the semantic -pragmatic 
analysis by Pascual-Leone (1970). 

In the present study, a special version of Pas- 
cual-Leone* s group test was used. Subjects were presented 
with individual booklets which contained five horizontal 
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or vertical two-dimensional bottles, eight two-dimensional- 
tilted bottles and four three-dimensional bottles. The 
subject was asked to draw a line where the top of the wa- 
ter would be if the bottle were half full and then to 
place an "X" in the part that contained the water. 

Figural Intersection Test (FIT) . The Figural 
Intersection Test is a group administered paper-and-pen- 
cil test in which subjects are required to place a dot 
in the intersecting space of a varying number of geome- 
tric figures. It was developed by Pascual-Leone and con- 
stitutes a figural analogue of Piaget's "Intersection of 
Classes" (1932). The types of overlapping figures uti- 
lized in this test were originally devised by Abelson 
(1911) for another purpose. In a series of unpublished 
studies, Pascual-Leone has shown the test to have a high 
degree of internal consistency (split-half reliability = 
.8 9) as well as being significantly related to tests of 
similar logical structure (Pascual-Leone & Smith, 1969; 
Pascual-Leone 8 Parkinson, 1969). 

Serial Task (ST) . The Serial Task (De Avila, 
1971) is a short-term memory task which is individually 
administered in two phases. First, subjects are pre-ex- 
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posed to the stimulus materials used in a subsequent 
testing phase. In the pre-exposure or pre-training 
phase, each subject is shown a series of 10 different 
35 mm. color slide pictures depicting a donkey, house, 
airplane, etc. Subjects sit facing a screen situated 
on a wall six feet away. Stimuli are presented by 
means of a Kodak 650 Carrousel slide projector and 
asked to give its name and color (i.e., "a yellow hat"). 
Following this initial introductory phase and after the 
subject is able to correctly identify each figure ten 
times when presented in rapid random succession, the 
testing phase is begun. 

The test phase is conducted in a "free recall" 
manner (Adams, 1967) where, without any prior knowledge 
of the length of a list, the subject is asked to repro- 
duce the list ignoring the order in which the individual 
items are presented. Subjects are shown a series of in- 
dividually presented figures terminated by a blank slide, 
and asked to tell the experimenter what they saw. The 
exposure time for each individual slide was .750 msec. 

These four tests were given either in English 
or Spanish according to the needs of the child as deter- 
mined by the test administrators. In order to avoid se- 
quence effects, all tests were randomly administered to 
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all subjects within a one week period. Test adminis- 
trators were all trained together and consisted of ap- 
proximately an equal number of males and females. 
With the exception of one female at the New Mexico site 
who spoke only English, all test admistratW's were bi- 
lingual and residents of the local test area. Standard- 
ized testing was conducted according to the test manual 
instructions. The only exception to this was in Cali- 
fornia where Spanish translation of the Peabody was 
used. All other standardized testing was done in English. 
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CHAPTER II 



Results of Total Sample Data 



In this chapter the presentation of results will be 
limited to those data which relate to the psychometric and de- 
velopmental issues. The discussion will focus on the psycho- 
metric properties of the tests as a whole as well as the devel- 
opmental properties of the tests across different age groups. 
In Chapter III the results obtained at each site will be 
presented on a site-by-site basis. The data will include per- 
formance data on the neo-Piagetian as well as the standardized 
tests. In Chapter IV will be presented, the results of attempts 
to compare the sites in terms of their performance.- 

There are basically two aspects which must be con- 
sidered in any integration of the psychometric and developmental 
approaches to test analysis and construction. The first con- 
cerns the relation of many subjects to an item or question 
whereas the second is based on the relation x>f one subject to 
many items. In other words, in the traditional psychometric 
test construction and analysis approach the subjects are varied 
and the item is held constant whereas, in contrast, in the 
developmental approach that Piaget has taken, items are varied 
and the subject is held constant. In the following, two types 
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of analyses were conducted. In the first, psychometric 

« 

analyses of the tests and items were obtained for five dif- 
ferent age groups separately as well as for the sample as a 
whole. The second step consisted of an attempt to test the 
extent to which the scales were developmentally distributed. 
Psychometric Analysis of neo-Piagetian Measures 

A series of psychometric indices were computed for 
each of the neo-Piagetian tests. These are: two indices of 
reliability (the Kuder-Richardson 20 and Cronbach's alpha), 
Scott's (1960) homogeneity ratio (H.R.) and part-whole 
correlations . 

CCS . The CCS was described as consisting of four 
subscales which' are directed at different conservation tasks 
(number, length, substance, weight) and a fifth design to 
reflect a subject's level of egocentricity. Table 3 summarizes 



Table III 



the psychometric data for these scales. Both KR-20 and 
Cronbach's alpha were calculated since both of these are based 
on slightly different assumptions. 

As may be seen, for each scale individually as well 
as the five scales together, the reliability values are 
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virtually identical. Over and beyond the issue of reliability, 
there is a question as to the extent of the internal consis- 
tency of the items within each of the five subscales. It is 
well known that reliabilities are influenced by the number 
of items comprising the test or subscale (Scott, 1960). There- 
fore, an estimate of the internal homogeneity of each scale 
has been obtained across all of the subscales as well as for 
the total test. According to Scott (1960), the homogeneity 
ratio is a conservative index of the average correlation be- 
tween test items. In practice, ratios between .150 and .600 
are acceptable (personal communication with William A. Scott, 
University of Colorado, 1967). The smaller the value of the 
ratio, the more complex and heterogeneous is the concept that 
is being measured by the scale. Values below .150 suggest that 
each item is a measure of a different concept. Clearly the 
results shown on Table 3 indicate that each of the subscales 
as well as the test total are measuring a unitary concept. As 
n*ay be seen, the lowest homogeneity ratio shown is .402 which 
occurs in the egocentricity or space subscale. In fact, rather 
than appearing on the low side the homogeneity ratios approach 
the higher level (.600) indicating that, as opposed to measuring 
a multifaceted concept, each scale is measuring the -concept it 
claims to be measuring with high degree of redundancy. In 
other words, in item or two might be dropped from each of the 
subscales while retaining the high reliability. 
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Last , each subscale was correlated with the test 
total as indicated by the part/whole correlations. The lowest 
was for the Weight concept which is understandable since it 
was the most difficult subscale for the entire sample and would 
have had a restricted variance. These same indices of reli- 
ability, homogeneity, etc., were calculated for each of six 
different age levels independently as indicated in the second 
part of Table 3. These calculations, however, uere based on 
the total test. As was the case with the individual subscales, 
the reliability indices are quite high and there is virtually 
no difference between the KR-20 f s and the Cronbach Alpha's. 
On the other hand, however, the homogeneities were slightly 
lower. These differences between ages are entirely understand- 
able in terms of the changing level of difficulty for each age 
group; as age increases the difficulty of the test should de- 
crease. In other words, quality of performance is directly 
related to age. In summary, there can be little doubt that 
the CCS holds up as a psychometrically sound instrument across 
the five different subscales as well as for the test total. 
This is true both for the entire sample as well as for each 
of the five different age groups. 

A second form of analysis of the CCS was conducted 
by means of a factor analysis. It was a principal: components 
analysis with varimax rotations. The results of this analysis 
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are provided on Table H, 



Table IV 



The factor analysis was done to determine the extent 
to which the a priori analysis of the scale items matched the 
empirical analysis. Table k shows five factors were extracted. 
The criterion for factor extraction was an eigenvalue in excess 
of 1.0. As may be seen, the first factor accounted for 31% 
of the total variance. The second factor accounted for 11%; 
the third for 8%, fourth for U%j"and fifth for 3%. All to- 
gether 58.96% of the variance was accounted for. Table k shows 
the factor loading for each item on each factor. Items were 
boxed on the basis of the highest factor loading for each item. 
Factor I is shown to consist of nine items. The first three 
items are from the number scale whereas the remaining six 
constituted the total number of conservation of substance items. 
This can thus be considered basically a conservation of 
substance scale. This empirical result matches the hypo- 
thesized factor structure with the exception of the three 
conservation of number items. Factor II, is made up of vir- 
tually all of the conservation of weight items. The factor, 
loadings are all in excess of .66. Turning to the third factor, 
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one finds it to be comprised entirely of the egocentricity or 
space items. Thus, the third factor might be called conserva- 
tion or egocentricity in exactly the same way as the theoretical 
analysis hypothesized. The fourth factor, again consistent 
with hypothesized structure, consists of the six conservation 
of length items substantiating the relationship between the 
theoretical and empirical levels of analysis. The fifth factor 
extracted consists of the. remaining three conservation of 
number items with the exception of item number 26 which was a 
conservation of length item which is shown by an asterisk. 
In summary, it can be said that there was substantial agree- 
ment between the a priori and empirical levels of analysis ♦ 
Cut of 30 items, 26 fell into the hypothesized subscale or 
factor. With the exception of the first three conservation of 
number items and the fifth conservation of length item, all 
other items fell into their hypothesized grouping. 

WLT. The WLT is made up of three basic scales or 
subscales. The items are composed of vertical-horizontal, 
tilted and three-dimensional bottles. Table 5 shows means, 
standard deviations, Cronbach alpha's, homogeneity ratios 
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and part/whole correlations for each subscale of the WLT as 
well as across six different age levels. As may be seen the 
reliability for each subscale is at least at ,828 • The part/ 
whole correlation was lowest for the tilted bottles at •781, 
The homogeneities are all quite high with respect to age 
groups. It can be seen that both reliabilities and homo- 
geneities hold up for each age group separately as well as 
for the total sample. Total reliability for the test is .884 
while the homogeneity is .333, both well within acceptable 
limits. 

A second analysis was conducted in which an attempt 
was made to test the empirical and theoretical relationships 
among the items. A factor analysis conducted in the same 
manner as that conducted on the CCS was performed. The results 
of these analyses are summarized on Table 6. Three factors 



Table VI 



were extracted using the same criterion of an eigenvalue in 
excess of 1. The first factor accounted for 36.8% of the total 
variance. Items are boxed according to their highest loading 
on any given factor. Using this procedure, the first factor 
consisted of the eight tilted bottles, a perfect replication 
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of the conceptual scale. The second factor consisted of the 
four vertical-horizontal along with two of the three-dimensional 
bottles. The two three-dimensional bottles in the factor were 
in horizontal orientation indicating that the three-dimensional 
aspect was overlooked and the items were responded to in the 
same way as the two-dimensional vertical-horizontal bottles. 
The third factor was made up of six of the original eight 
three-dimensional bottles. The three factors accounted for 
58.71% of the total variance. The analysis, which constitutes 
a form of construct validation, also supports the notion that 
the empirically generated scales (i.e., factors) match the 
theoretical scales. Of the 20 original items only two failed 
to load most heavily on their theoretically appropriate scale. 

FIT and ST. A series of similar analyses were 
conducted with the FIT and ST. An examination of the FIT as 
shown in Table 7 reveals that the reliabilities and homogeneities 
are high for each age group as well as for the total sample. 
On the other hand, when one examines the homogeneity of the ST, 
one finds the homogeneity for the test total is quite low (.108). 
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This result generates some question as to the reliability of 
the test in its present format. The same question arises 
through an examination of the reliabilities. At this point 
it should be noted that the version of the ST employed differs 
slightly from the version previously used by De Avila (1972). 
De Avila (1972) used small geometrical shapes with nine dif- 
ferent colors as the basic repertoire from which stimulus 
elements were sampled. The present version involved a series 
of slides, each having a colored drawing of a different object 
(car, hat, burro, etc.). These objects may have different 
saliency values than the geometric shapes. If this were true, 
it would perhaps account for the lower homogeneity and the 
overall lower reliability. 

A factor analytic examination of the ST further con- 
firmed the fact that the ST is not viable in its present form. 
Five factors were extracted, in total accounting for only 37% 
of the total variance. The first factor, accounting for 13.41% 
of the variance, is composed primarily of those stimuli con- 
taining three stimulus elements. The remaining factors failed 
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to be composed in any way which was consistent with a priori 
stimulus construction; a result giving rise to further question 
the basic viability of the test, A problem encountered by 
different experimenters, which may have a bearing on the 
basically poor psychometric status of the ST, was that the 
slide projector had to be manually operated. In presenting 
a series of five or six slides the experimenter had to count 
the individual slides as they were flashed on the screen re- 
membering to stop at the end of the sequence. For some 
experimenters, this proved to be somewhat difficult, and there 
were a number of complaints having to do with the procedure, 
A later examination of site differences showed that there were 
some experimenter effects, suggesting that ability to manip- 
ulate the machine seemed to have some effect which was 
ultimately translated into performance. 

An overview of the psychometric properties of the 
four neo-Piagetian tasks indicates that the CCS and the WLT 
to be the most psychometrically sound. While the FIT showed 
slightly lower homogeneity, it nevertheless showed high 
reliability across all of the age groups, ani in fact showed 
the highest total reliability of the four tests. The ST in 
its present form showed itself to be less sound than- the other 
three tasks with middle range reliability and very low 
homogeneity. 
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Developmental Properties of neo-Piagetian Measures 

The developmental properties of the four neo-Piagetian 
tests were examinee *y conducting two basic analyses. First, 
inter-correlations between the four tests and chronological 
£.ge »re obtained. Second, performance on each of the four 
tests was plotted as a function of age. To carry out these 
analyses, the total sample was divided into six age groups 
in rome way as was done for the psychometric analyses 
described above. Since the four tests were scored slightly 
dif i irently , it was necessary to transform scores into a 
standard score. This was done by dichotomizing each item 
(right = 1 and wong =0) and treating scores in terms of 
the probability of a correct response. 

An examination was made of the interrelationship 
of the four neo-Piagetian tests along with chronological age. 
Table 9 shows the inter-correlation of these five variables. 



Table IX 



All correlations are significant beyond the .001 level. A 
second set of correlations was done across all of the indi- 
vidual test subscales. These may be found in Table 10.' 
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Table IX 



Correlations 
N = 1180 
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WLT 
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FIT 


.474 


.470 


.544 




ST 


.389 


.392 


.340 


.334 
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Table X 



Again ill of the correlations are statistically 
significant thus demonstrating a high degree of inter-relation 
between rather diverse procedural methods. 

A number of analyses were conducted across the five 
different age groups in order to determine the extent to which 
the items, subscales and tests were developmentally distributed. 
The developmental hypothesis suggests that there would be a 
linear relationship between age and probability or correct 
response. 

Figure 1 shows the probability of a correct response 
for each of the different subscales of the CCS across six dif- 



Figure 1 



ferent age groups. It should be noted that the rank order of 
difficulty for each of the item types or subscale types is 
consistent with Piaget's functional analysis of conservation. 
Conservation of number and length were of equal difficulty and 
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both were somewhat easier than substance. The most difficult 
were the egocentricity or the space items and conservation of 
weight. This is consistent with Piaget's analysis (1932) and 
suggests a consistency between Piaget's clinical method and 
the cartoon format employed by the CCS. 

Figure 2 shows the plot for Pascual-Leone ' s WLT. 
The same basic results were obtained as were obtained for the 
CCS. First, each of the subscales is developmentally dis- 



Figure 2 



tributed, that is, there is a basically linear relationship 
between age and performance. Second, the rank order of item 
difficulty or subscale difficulty is consistent with Pascual- 
Leone' s analysis of task difficulty. 

Analyses of individual subscales were not conducted 
on either the FIT or ST because these tests do not contain 
subscales in the same sense as the CCS and WLT. 

An attempt was made to examine the relationship be- 
tween total test performance on each of the four neo-Piagetian 
tests and age. It may be seen in Figure 3, that three of the 



Figure 3 
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Water Level Task 
Probability of Correct Response 
N=/255 



LOO. 




Neo-Piagetian Tests Total Scores 
Probability of Correct Response 
N=II80 



LOO- 




four tests, (CCS, WLT. and FIT) show an almost linear relation 
between age and performance. Furthermore, the curves for CCS, 
WLT and FIT across the six age groups are almost identical. 
The. relation of age and performance on the ST on the other 
hand, was less than expected. The slope of the developmental 
curve was flatter for ST than for the other three tests. 

In summary, the above analyses show that with minor 
exceptions the three of four neo-Piagetian tests are develop- 
mentally sound. The analysis of relation between age and 
performance shows, as expected, that there is a direct rela- 
tion between the two. Moreover, the rank order of item or 
task difficulty is consistent with Piagetian developmental 
theory . 
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CHAPTER III 



Four Site Analyses 

In the following pages results of the analysis of data 
collected at each site can be found, presented site by site. The 
rationale for the organization of the results in such a manner 
rests on two basic facts: first each of the four sites is ex- 
tremely different from the others and warrants an individual 
examination of data, and second the standardized capacity and 
achievement tests employed vary from site to site making it 
impossible to examine all sites together with respect to these 
tests* When aspects of the data lend themselves to across-site 
comparisons, these comparisons were in fact performed and may 
be found in the next chapter. 

The data analysis procedure for each site was similar 
and is presented in generally the same format. First the sampling 
procedure, the sample, and the method of instrument administration 
are discussed. Second, a description of sample performance 
(means & standard deviations) is presented for both developmental 
and standardized measures, grade by grade. Although the entire 
sample results on the developmental measures have already been 
discussed on an age-group basis, the data for the individual 
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sites are examined grade-by-grade because the standardized 
capacity and achievement measures were administered according 
to grade. Third, correlations of developmental with standardized 
measures (also including chronological age and sex) are pre- 
sented if they were performed on groups large enough to render 
such correlations meaningful. Finally, the results at each site 
were examined for sex differences. The technique used was 
analysis of variance. At one of the four sites there was a 
sufficient number of Anglo-American children tested to allow 
for the examination of ethnic group differences, via an 
analysis of variance. 
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NEW MEXICO 

Sample and Procedure 

The New Mexico sample consisted of children attending 
one elementary school in an area which is predominately Mexican- 
American, (approximately 75% Spanish-surnamed) . Each grade group 
was composed of two entire classrooms, there was no subsampling 
within the classrooms. There were two test administrators, one 
male and one female. All tests, both developmental neo-Piagetian 
and standardized, were administered in English. 

The developmental neo-Piagetian measures were adminis- 
tered as previously described. The children in the first two 
grades received the measures in groups of 2 to 5 children. The 
standardized achievement and intelligent tests were administered 
according to publisher's directions. The standardized tests 
including levels and forms administered at this site may be found 
in Table 11. 



Table 11 



Results 

Group Performance . The performance of the New Mexico sample 
will be discussed grade by grade as opposed to age-group by 
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Table XI 
Standardized Tests Administered 
in New Mexico 



Grade 1 



Grade 2 



Stanford Early School Achievement Test (SESAT), 
Level II 

Otis-Lennon Mental Ability Test, Primary II 

Comprehensive Test of Basic Skills (CTBS), Level I 
Otis-Lennon Mental Ability Test, Elementary I 



Grade 3 CTBS, Level I 

Otis-Lennon, Elementary I 



Grade H CTBS, Level II, form R 

Otis-Lennon, Elementary II 



Grade 5 CTBS, Level II, form Q 

Otis-Lennon, Elementary II 



Grade 6 CTBS, Level II, form Q 

Otis-Lennon, Elementary II 
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age-group because the standardized tests vary from grade to grade 
and not from age-group to age-group. Unfortunately, having the 
data in this form obscures some age group differences especially 
considering that in each grade there are children who are either 
too old for that grade (i.e., overage), or children who are 
underage. However, since these matters were necessarily under 
the control of the site personnel, there was nothing that could 
be done about this occurence. Fortunately, New Mexico was one 
of the sites where the percent of children overage or underage 
for their grade was relatively low. 

Inspection of Tables 12 and 13 reveals several things. 



Tables 12 6 13 



First, it can be seen that the performance of the children on 
the capacity measures is roughly average. The performance on 
the achievement measures tends to be low with respect to national 
norms with the first grade falling in the 2Uth percentile on the 
SESAT ; grades three, four, five and six being approximately one 
grade equivalent behind on their performance on the CTBS. With 
respect to the neo-Piagetian measures, it can be seen that the 
test scores do reflect developmental variation, that the scores 
tend to improve as age increases. Furthermore, the variance 
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tends to decrease as age increases. For example, the score on 
CCS/Substance ranges from a mean of U.62 and a standard devia- 
tion of 2.0k for the grade one children to a mean of 5.81 with 
a standard deviation of 0.U6 for the grade six children. Of 
course there are some aberrations, but these are considered as 
being attributable to the fact that these are grade-group per- 
formance means as opposed to age-group performance means. 
Age, Sex and Ethnic Group Differences . After examining the 
site's performance, differences within the sample were examined. 
These differences fall into three categories: age, sex and 
ethnic group. An examination of ethnic group differences was 
possible at this site because approximately one quarter of the 
sample were Anglo-American. 

Neo-Piagetian measures . A series of ANOVA's, age-by- 
sex-by-ethnicity were performed on all the subscales of the 
developmental neo-Piagetian measures. A summary of the 
significant F ratios obtained by these ANOVA's may be found in 
Table W. An examination of the main effects on this table yields 



Table Ik 



the finding that in addition to strong age-group differences - 
as expected - several of the developmental measures exhibit sex 

58 

007£ 



ERJC 



X 

0 

H 
A 
05 
H 



CO 
0) 

§ 

CO 

05 
0) 

.a 

■p 

0) 
bO 
05 
•H 

I 

o >* 
0) +» 

O 

0<WH 
O O C 
•rl .Cestui 
X 0) O 

05 X 2: 05 

o 

•rl 
<H 
•rl 

bO 

•rl 
CO 



CO 
O 
•rl 
4-> 
05 
OS 



0) CO 
25 05 \ 

> 0) 
bO 

<M < 

o 

CO 
•rl 
CO 

>> 

H 

8 

< 

5 

0 
0 



ERJC 



ST 
Total 


H LO 

O o 
O CO CO CO O CO CO 
•222 « 2 2 


FIT 
Total 


H to 
O 

O O CO CO CO CO CO 
• • 55 2 52 52 52 


WLT 
Total 


H 

O LO 

O O CO CO CO CO CO 
25 25 25 25 25 


HQ 
>-3 1 

IS oo 


H 

O 

O CO CO CO CO CO CO 

• 2: 2: 2: 2: 2: 2: 


WLT 
Tilted 


H 

O LO 

O O CO CO CO CO CO 
• • 52 52 ^ 5a? 5a? 


WLT 

Vert./ 

Hori. 
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differences in performance. It also may be seen that there are 
no ethnic group differences in performance on the developmental 
neo-Piagetian measures. 

Examining the interactions yields the following. First, 
there are no age by sex interactions and no age by sex by 
ethnicity interactions and there is a single sex by ethnicity 
interaction. While the sex significant main effects and the 
effect of interactions of ethnicity with other variables in 
performance are of interest, the age differences are of no real 
theoretical interest as these were built into the scales. 

The Specific ANOVA tables for all those ANOVA's pro- 
ducing significant F's (other than age) can be found i.i 
Tables 15-22. The first of these is CCS/Length (Table 15). 



Table 15 



As may be seen, there is a main effect of age sig- 
nificant at .001 level. However, in addition, there is a 
significant interaction of age with ethnic group. Although 
no post hoc comparisons were performed, inspections of the cell 
means indicate that the Anglo-American children in the youngest 
and the three oldest age groups performed at higher cognitive 
levels than their Mexican-American counterparts while in the two 
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Table XV 

New Mexico: All Subjects 
CCS: Length 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


5.46 


5 


1.09 


5.78** 


Sex (B) 


.16 


1 


.16 


.86 


Ethnicity (C) 


.10 


1 


.10 


.54 


A x B 


.36 


5 


.07 


.38 


A x C 


3.20 


5 


.64 


3.39* 


B x C 


.00 


1 


.00 


.00 


A x B x C 


.91 


5 


.18 


.97 


Within 


71.33 


378 


.19 





* p <l .005 
** p <c .001 
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remaining intermediate age groups the Mexican -American children 
performed at higher cognitive levels than the Anglo-American 
children. 

Table 16 provides the ANOVA for CCS/Substance. As 
before, in addition to a significant main effect of age, there 



Table 16 



is an interaction of age with ethnic group. Interestingly 
enough, this interaction is exactly the same as on the previous 
subscale: for the youngest and the three oldest age groups the 
Anglo-American children performed better than the Mexican- 
American and in the two intermediate age groups the Mexican- 
American children are the superior performers. 

A summary of the CCS/Space ANOVA may be found in 
Table 17, In this case there are two significant main effects - 
age and sex - and a statistically significant interaction between 
sex and ethnicity. Examination of the sex difference indicates 



Table 17 
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Table XVI 



New Mexico: All Subjects 
CCS: Substance 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


24.55 


5 


4.91 


17.54** 


Sex (B) 


.07 


1 


.07 


.27 


Ethnicity (C) 


.06 


1 


.06 


.22 


A x B 


1.01 


5 


.20 


.72 


A x C 


3.94 


5 


.79 


2.82* 


B x C 


.09 


1 


.09 


.31 


A x B x C 


1.48 


5 


.30 


1.06 


Within 


105.78 


378 


.28 





* p<.025 
** p<.001 
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Table XVII 



New Mexico: All Subjects 
CCS: Space 

Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


Age (A) 


33.36 


5 


Sex (B) 


4.74 


1 


Ethnicity (C) 


.32 


1 


A x B 


1.65 


5 


A x C 


.28 


5 


B x C 


1.06 


1 


A x B x C 


1.20 


5 


Within 


91. 1H 


378 



MS 



6.67 


27.67** 


4.74 


19.67** 


.32 


1.35 


.33 


1.37 


.06 


.23 


1.06 


4.38* 


.24 


.99 


.24 





* p ^ .05 
** p^.- .001 
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that males perform better than females. The sex-ethnicity inter- 
action is such that the Anglo-American males are the most cog- 
nitively advanced performers on this scale followed by the 
Mexican-American males Allowed by the Mexican-American females 
followed by the Anglo-American females. 

With respect to the total score on the CCS, there 
again is a significant main effect of age and a significant main 
effect of sex. These two may be seen in Table 18. Again, from 



Table 18 



examining cell totals it may be seen that the males perform at 
a more advanced cognitive level than do the females. 

The same sex differences are to be found on performance 
on the WLT: Tilted Bottle Scale. That is, the male's perfor- 
mance was at a higher cognitive level than the females'. The 
summary of this ANOVA may be found in Table 19. 



Table 19 
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Table XVIII 



New Mexico i All Subjects 
Cartoon Conservation Scales: Total Score 
Analysis of Variance: Age, Sex, Ethnicity 



Age (A) 

Sex (B) 

Ethnicity (C) 

A x B 

A x C 

B x C 

A x B x C 

Within 



* p < .05 
** p ^ .001 



SS 



327.13 
11.23 
,03 
6.if3 
22.31 
5.27 
19.82 
909. 8«* 



df 


MS 


F 


5 


65.1*3 


27.18** 


1 


11.23 


«*.66* 


1 


.03 


.01 


5 


1.29 


.53 


5 


«*.»*6 


1.85 


1 


5.27 


2.19 


5 


3.96 


1.65 


378 


2.H1 
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Table XIX 

New Mexico: All Subjects 
WLT: Tilted Bottles 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


27.90 


5 


5.58 


19.23** 


Sex (B) 


l.l* 


1 


i.m 


3.92 


Ethnicity (C) 


.17 


1 


.17 


.57 


A x B 


.97 


5 


.19 


.67 


A x C 


1.98 


5 


.40 


1.37 


B x C 


.28 


1 


.28 


.97 


A x B x C 


.47 


5 


.09 


.32 


Withir 


109.70 


378 


.29 





* P ^ .05 
** p <. .001 
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In Table 20, one again sees the same sex differences 



Table 20 



on the total score of the WLT. 
on the total score of the FIT. 

Table 22 contains the 



This sex difference is repeated 



summary of the ANOVA on the 



Table 22 



total score of the ST. Examining this table, it can be seen - 
that there is a significant interaction between age and ethnicity. 
Examining the performance of the two ethnic groups indicates 
no particular pattern, in some of the age groups the Anglo- 
American children performed better than the Mexican-American 
children, in other age groups the effect is reversed, and in 
two of the six age groups the performance is essentially the 
same for both ethnic groups. 

In summary of these differences on the developmental 
measures it may be said that in addition to the built-in age 
group differences, there tend to be some sex differences. When 
there are sex differences they indicate more advanced cognitive 
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Table XX 



New Mexico: All Subjects 
WLT: Total Score 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


244.81 


5 


48.96 


37.35** 


Sex (B) 


5.21 


1 


5.21 


3.98* 


Ethnicity (C) 


1.72 


1 


1.72 


1.31 


A x B. 


2.01 


5 


.40 


.31 


A x C 


5.50 


5 


1.10 


.84 


B x C 


.02 


1 


.02 


.02 


A x B x C 


6.76 


5 


1.35 


1.03 


Within 


495.54 









* P <r. .05 
** p ^ .001 
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Table XXI 



New Mexico: All Subjects 
FIT: Total Score 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


• 581.18 


5 


116. 2k 


23.12** 


Sex (B) 


2S.il 


1 


29.11 


5.79* 


Ethnicity (C) 


.00 


1 


.00 


.tJ 


A x B 


19. H3 


5 


3.89 


.77 


A x C 


21.75 


5 


4.35 


.87 


B x C 


.01 


1 


.01 


.00 


A x B x £ . « 
Within f > 

\) 


\ 28.81 
1.90^0.75 
I 1 


5 

378 


5.76 
5.03 


1.15 


•* p < .025 1 
. p <c .001 \ 
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Table XXII 

New Mexico:. All Subjects 
Serial Task: Total Score 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


61.33 


r- 
0 


12.27 


25.07** 


Sex (B) 


.04 


1 


.04 


.09 


Ethnicity (C) 


1.10 


1 


1.10 


2.25 


A x B 


1.14 


5 


.23 


.47 


A x C 


8.80 


5 


. 1.76 


3.60* 


B x C 


,00 

• vt * 


1 


,00 


• .00 


A x B x C | * 




5 


\\ >.61 


\ 1 ^ t 

i V 


Within * 

t 


184 1 


378 


\ .49 

\ 



* P <. .005 s \ 

**p^.ooi A 

- t 

; * 
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levels of males as compared to females. Futhermore, there are 
occassionally interactions of either age or sex with ethnicity. 

Capacity and achievement measures . ANOVA f s were also 
computed on the standardized capacity and achievement measures. 
They were computed in the following way. Grade one was analyzed 
by itself as it was the only one to whom the SESAT was adminis- 
tered. As it involved only one grade, a sex by ethnic group 
ANOVA was^ performed. As it was felt that age would not vary 
enough within one grade, age was not included as a variable. 
Table 23 is a summary of results of the two-way ANOVA 1 s performed 



TABLE XXIII 



on the grade one data. First, it may be seen that on the 
ca^acitj measure^ \the ^tis-Lennoi^Mgit t a v Abilities Test / there 
was a significant' main effect of ^tnnicity on the mental age 
anl also on the deviation IQ scores (DIQ). Summary of the Otis- 
Lennon analyses may be found in Table 2*f. The direction of the 



TABLE XXIV i i 

i — \ — \ — 

ethnic group difference is in favor of the Anglo-American children. 
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Table XXIII 



New Mexico: Grade One 
Otis-Lennon, Primary II Level and SESAT, Level II 
Analysis of Variance: Sex, Ethnicity 
N = 52 



Otis-Lennon, Primary II Level, Form J 





MENTAL AGE 


IQ 


A Sex 


NS 


NS 


B Ethnic Group 


.025 


.05 


AB 


NS 


NS 



Stanford Early School Achievement Test, Level II 













Reading 




Environment 


Math 


Letters 


Aural 


• 

. Word 

0* 


Sentence 


j.A Sex 


NS 


NS 


NS 


NS 


4- 

\ NS 


NS 


|b Ethnic 
& Group 


NS 


NS 


NS 


.025 


NS 


NS 


5&B 


NS 


NS 


NS 


NS 


NS 


NS 
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Table XXIV 

New Mexico: Grade One 
Otis-Lennon: Mental Age, DIQ 





MENTAL AGE 


DIQ 


SS 


df 


MS 


F 


SS 


df 


MS 


F 


Sex (A) 


.12 


1 


.12 


1.72 


10.33 


1 


10.33 


.75 


Ethnicity (B) 


.1*7 


1 


.1*7 


6.1*5** 


65.58 


1 


65.58 


i*.77* 


A x B 


.01 


1 


.01 


.08 


1.38 


1 


1.38 


.10 


Within 


3.«*6 


i*8 


.07 




659.93 


i*8 


13.75 





* .05 
** P<=: -025 



i 
i 
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This finding is interesting in light of the fact that there 
were no ethnic group main effects on the developmental neo- 
Piagetian measures. Second, the Stanford Early School Achieve- 
ment Test (SESAT) Aural Comprehension subtest has an ethnic 
group difference in favor of the Anglo-American children. The 
specifics of this ANOVA may be found in Table 25. 



TABLE XXV 



The next series of ANOVAS were conducted on grades 
two and three together because they received the same levels and 
forms of the Otis-Lennon Mental Abilities Test and the CTBS. 
A summary of the significant F ratios may be found in Table 26. 
Examination of the upper part of Table 26 shows that there is 



3 



TABLE XXVI 



Hi 



I 
\ 



jethnic group difference on Part Three of the Otis-Lennon. 

Iff 
Examination of the gell-means indicates that the Anglo-American 

\ * % 
children perform be-KL-er than do the Mexican-American children. 

The ANOVA itself may be found in Table 27. The lower part of 
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Table XXV 

New Mexico: Grade 1 
SESAT: Aural Comprehension 
Analysis of Variance: Sex, Ethnicity 



p <c .025 





SS 


df 


Mb 


F 


Sex (A) 


.64 


1 


.64 


.63 


Ethnicity (B) 


6.50 


1 


6.50 


6.37* 


A x B 


.22 


1 


.22 


.22 


Within 


48.98 


48 


1.02 
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Table 26 is devoted to the CTBS. While there are no ethnic 



TABLE XXVII 



group differences on the CTBS, there are some sex differences 
primarily in the first part of the test which concerns verbal 
and language skills. There is also one interaction of sex and 
ethnic group. The specifics of these ANOVAS may be found in 
the following tables (27 - 32). 

The first CTBS scale exhibiting a sex difference is 
that of Vocabulary. Furthermore, there is an interaction of 
sex and ethnic group. The ANOVA may be found in Table 28. 
Examination of performance shows females scored significantly 
higher than males. The nature of the sex-ethnicity interaction 



TABLE XXVIII 



is such that Mexican-American males scored higher than Anglo- 
American males and Anglo-American females scored higher than 
Mexican-American females. ■ The order of their performance is 
as -follows: the Anglo-American females are the best performers 
followed by the Mexican-American females followed by Spanish- 
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Table XXVII 

New Mexico: Grades Two and Three 
Otis-Lennun Mental Ability Test: Part III Scores 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


14.i*6 


1 


14.46 


6.49* 


Sex (B) 


.05 


1 


.05 


.02 


Ethnicity (C) 


13.20 


1 

4. 


13.20 


5.93* 


A x B 


.44 


1 


.44 


.20 


A x C 


.84 


1 


.84 


.,38 


B x f 


.01 


1 


,01 


.01 


A x B x C 


1.86 


1 


1.86 


.83 


Within 


245.06 


110 


2.23 





* p «< .025 



« 

* 
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Table XXVIII 



New Mexico: Grades Two and Three 
CTBS: Vocabulary 
Analysis of Variance: Age, Sex, Ethnicity 



Age (A) 

Sex (B) 

Ethnicity (C) 

A x B 

A x C 

B x C 

A x B x C 



Within 

• 



** 



p ^ .05 
P ^ .01 



SS 



27.70 


1 


47.32 


1 


2.95 


1 


2.92 


1 


2.66 


1 


23.50 


1 


6.. 12 


1 


64$ . 9£ 


,110 



df 



4 * 



V 



MS 



27.70 


4.72* 


47.32 


8.06** 


2.95 


.50 


2.92 


.50 


2.66 


.45 


23.50 


4.00* 


6.12 


1.04 


5.87 





\ 



« 
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surnamed males followed by Anglo-American males. 

The ANOVA on the CTBS Comprehension Scale yields 
a sex difference indicating females performing superior to 
males (See Table 29). It is interesting to note there is no 



TABLE XXIX 



age difference on thi:, scale. 

With respect to the next three subtests, Language 
Mechanics, Expression, and Spelling, one finds the same sex 
difference as before (See Tables 30, 21 and 32). 



TABLE XXX 



TABLE XXXI 



TABLE XXXII 
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Table XXIX 

New Mexico: Grades Two and Three 
CTBS: Comprehension 
Analysis of Variance: Age, Sex, Ethnicity 



Age (A) 

Sex (B) 

Ethnicity (C) 

A x B 

A x C 

B x C 

A x B x C 

Within 



SS 



22.18 
71.89 
.05 
2.89 
3.87 
9.79 
13.59 
10i.0.57 



df 



1 
1 
1 
1 
1 
1 
1 

110 



MS 



22.18 
71.89 
.05 
2.89 
3.87 
9.79 
13.59 
13.59 



2.37 
7.67* 
.01 
.31 
.41 
1.01 
1.15 



.01 
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Table XXX 



New Mexico: Grades Two and Three 
CTBS: Language Mechanics 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


21.33 


1 


21.33 


7.59* 


Sex (B) 


22.31 


1 


22.31 


7.94* 


Ethnicity (C) 


.15 


1 


.15 


.05 


A x B 


4.94 


1 


4.94 


1.76 


Ax C 


.08 


1 


.08 


.03 


B x C 










3.11 


1 


3.11 


1.10 


A x B x C 


3.48 


i 

• 


3.18 


1 .24 


Within 


309.23 


110 


2.81 





* p <. .01 
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Table XXXI 



New Mexico: Grades Two and liiree 
CTBS: Expression 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


2U. 55 


1 


21*. 55 


5.U6* 


Sex (B) 


41.31 


1 


U1.31 


9.19** 


Ethnicity (C) 


2.86 


1 


2.86 


.61* 


A x B 


.98 


1 


.98 


.22 


A x C 


.51 


1 


.51 


.11 


B x C 


.87 


1 


.87 


.19 


A x B x C 


4. 14 


1 


4.14 


.92 


Within 


494.65 


110 


4.50 





* p ^ .025 
** p *s. .005 
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Table XXXII 



New Mexico: Grades Two and Three 
CTBS: Spelling 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


31.32 


1 


31.32 


7.25* 


Sex (B) 


73.66 


1 


73.66 


17.05** 


Ethnicity (C) 


2.48 


1 


2.48 


.57 


A x B 


2.65 


1 


2.65 


.61 


A x C 


.00 


1 


.00 


.00 


B x C 


3.34 


1 


3.34 


.77 


A x B x C 


2.05 


1 


2.05 


.47 


Within 


475.32 


110 


4.32 





* P<_ .01 
** p c .001 
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The forms and levels of the standardized tests ad- 
ministered to grades four, five and six were the same, which 
allowed these grades to be analyzed together. A series three- 
way. ANOVAS (age, sex and ethnic group) were performed on the 
Otis-Lennon and on the CTBS. A summary of these ANOVAS may be 
found in Table 33. As with grades two and three, there are 



TABLE XXXIII 



ethnic group differences on the capacity measure in favor of 
the Anglo-American children. Furthermore, there are no sex 
differences on the capacity measure. 

Table 34 contains the ANOVA of the mental age yielded 
by the Otis-Lennon. In addition to a significant effect of age 



TABLE XXXIV 



and one of ethnicity there is a significant interaction of age 
with ethnicity. Examination of the cell-means indicates that 
amongst the youngest age group the Mexican-American children 
perform better. Table 35 summarizes the ANOVA on the DIQ. As 
may be seen there is a significant effect of ethnicity. Cell- 
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Table XXXIV 

New Mexico: Grades Four, Five, Six 
Otis-Lennon Mental Abilities Test: Mental Age 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A). 


11.91 


2 


5.96 


20.76*** 


Sex (B) 


.00 


1 


.00 


, .00 


Ethnicity (C) 


1.77 


1 


1.77 


6.18* 


A x B 


.63 


2 


.32 


1.10 


A x C 


2.70 


2 


1.35 


4.71** 


B x C 


.43 


1 


.43 


1.51 


A x B x C 


.27 


2 


.14 


.47 


Within 


53.08 


185 


.29 





* p .025 
** p ^ .01 
*** p <c .001 
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means indicate that the Anglo-American children have higher DIQs 
than do the Mexican-American children* 



TABLE XXXV 



Examination of the ANOVAS on the CTBS indicates that 
on the Comprehension scale there is a significant interaction 
of sex and ethnic group. (See Table 36) In this case, the 
Anglo males are the highest scoring of the four sex-ethnic groups- 



TABLE XXXVI 



The order of their performance is as follows: the highest 
scores are the Anglo-American males who score better than the 
Mexican -American females who in turn score better than the 
Mexican-American males. There is a similar sex -ethnic group 
interaction on the CTBS scale of Verbal Expression. 
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Table XXXV 



New Mexico: Grades Four, Five and Six 
Otis-Lennon Mental Abilities Test: DIQ 
Analysis of Variance: Age, Sex, Ethnicity 



SS 



Age (A) 


80.14 


2 


Sex (B) 


.05 


1 


Ethnicity (C) 


70.44 


1 


A x B 


52.94 


2 


A x C 


109.47 


2 


B x C 


37.39 


1 


A x B x C 


.12 


2 


Within 


2997.39 


185 



df 



MS 



40.07 


2.47 


.05 


.00 


70.44 


4.35* 


26.47 


1.63 


54.73 


3.38 


37.39 


2.31 


.06 


.00 


16.20 





.05 
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Table XXXVI 

New Mexico: Grades Four, Five and Six 
CTBS: Comprehension 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (Z) 


170.75 


2 


85.38 


8.75** 


Sex (B) 


6.05 


1 


6.05 


.62 


Ethnicity (C) 


22.02 


1 


22.02 


2.26 


A x B 


5.96 


2 


2.98 


.31 


A x C 


39.33 


2 


19.66 


2.02 


B x C 


65.61 


1 


65.61 


6.72* 


A x B x C 


4.58 


2 


2i29 


.23 


Within 


1805. 34 


185 


9.76 





* p *c .01 
** p <. .005 
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Table XXXVII 



New Mexico: Grades Four, Five and Six 
CTBS: Expression 
Analysis of Variance: Age, Sex, Ethnicity 





S' 


df 


MS 


F 


Age (A) 


56.96 


2 


28.U8 


8.16** 


Sex (B) 


1.4U 


1 


1.41* 


.1*1 


Ethnicity (C) 


U.53 


1 


U.53 


1.30 


A x B 


2.65 


2 


1.33 


.38 


A x C 


13.51* 


2 


6.77 


1.91* 


B x C 


19.80 


1 


19.80 


5.68* 


A x B x C 


5.13 


2 


2.56 


.73 


Within 


6i*5.t*7 


185 


3.U9 





* p .025 
** p «c .005 
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Again, the Anglo-American males are the most able performers 
followed by the Mexican-American females followed by the Anglo- 
American females followed by the Mexican-American males. For 
the CTBS scales of Arithmetic Concepts and Arithmetic Appli- 
cation there is a significant main effect of ethnic group. 
(See Tables 38 and 39) The effect is the same for both of these 
scales with the Anglo-American children performing better than 
the Mexican-American children. 
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TABLE XXXIX 



The total score on the CTBS for grades four, five 
and six reflects both a significant main effect of ethnicity 
and a significant interaction of sex and ethnicity. (Table 40) 
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Table XXXVIII 

New Mexico: Grades Four, Five and Six 
CTBS: Arithmetic Concepts 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


129.68 


2 


64.84 


18.76** 


Sex (B) 


.18 


1 


.18 


.05 


Ethnicity (C) 


23.52 


1 


23.52 


6.80* 


A x B 


11.72 


2 


5.86 


1.70 


A x C 


16. 24 


2 


8.12 


2.35 


B x C 


5.69 


1 


5.69 


1.65 


A x B x C 


2.83 


2 


1.41 


.41 


Within 


639.56 


185 


3.46 





* p < .01 
** p .001 



ERIC 



94 



Table XXXIX 



New Mexico: Grades Four, Five and Six 
CTBS: Arithmetic Application 
Analysis of Variance: Aije, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


7 5.0''. 


2 


37.51 


18.97** 


Sex (B) \ 

* - 


1.25 


1 


1.25 


.63 


Ethnicity (C) 


12.57 


1 


12.57 


6.36* 


A x B 


10.33 


2 


5.17 


2.61 


A x C 


4.09 


2 


2.04 


1.03 


B x C 


1.12 


1 


1.12 


.56 


A x B x C 


1.13 


2 


.57 


.28 


Within 


365.83 


185 


1.98 





* p <c .025 
** p ^ .001 
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Table XL 



New Mexico 
CTBS: Total Score Grades Four, Five, Six 





SS 


df 


MS. 


F 


Age (A) 


7851.44 


2 


39^5.72 


9.96* ' 




Sex (B) 


156.29 


1 


156.29 


.40 




Ethnicity (C) 


1704.12 


1 


1704.12 


4.32* 




A x B 


194.86 


2 


97.43 


.25 




A x C 


854.83 


2 


427.41 


1.08 




B x C 


1649.94 


1 


1649.94 


4.19* 




A x B x C 


9.30 


2 


4.65 


.01 




Within 


72911.11 


185 


394.11 







* p ^ .05 
*** p <z. .001 
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Examination of the ethnicity main effect indicates that the Anglo- 
American children score higher than the Mexican-American chil- 
dren. Examining the ethnicity-sex breakdowns indicates that 
the most superior performances are that of the Anglo-American 
males with the two female groups performing at about the same 
level and with the Mexican-American male performing the most 
poorly of all four groups. With respect to the Study Skills 
CTBS scale, a significant main effect of ethnicity and a signif- 
icant sex-ethnicity interaction are again fcund. (Table 41) 



TABLE XLI 



In general, the Anglo-American children's performance is 
superior to that of the Mexican-American children. Of the sex- 
ethnicity groups the Anglo-American males are the highest 
achievers with the two female groups following. The Mexican- 
American males are the lowest achievers of the four groups. 
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Table XLI 



New Mexico: Grades Four, Five and Six 
CTBS : Study Skills Total 
Analysis of Variance: Age, Sex, Ethnicity 





SS 


df 


MS 


F 


Age (A) 


383. m 


2 


191.57 


22.98*** 


Sex (B) 


.02 


1 


.02 


.00 


Ethnicity (C) 


U5.23 


1 


H5.23 


5.1*2** 


A x B 


5U.78 


2 


27.39 


3.28 


A x C 


30.65 


2 


15.32 


1.8i* 


B x C 


33.63 


1 


' 33.63 


i*. 03* 


A x B x C 


.78 


2 


.39 • 


.05 


Within 


15U2.it H 


185 


8.3«* 





* p <c .05 
** p <c .025 
*** p ^ .001 
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COLORADO 



Sample and Procedure 

The Colorado sample was selected from children 
attending three different elementary schools, in two different 
counties. The Mexican-American children in the sample com- 
prised 97% of the total.. There were three test administrators, 
two males and one female, all of whom were bilingual and res- 
idents of the area. The standardized tests were all administered 
in English while the neo-Piagetian measures were administered 
according to the language needs of the children. There was no 
subsampling within the classroom. 

All of the neo-Piagetian measures were administered ' 
in the usual manner. The standardized tests were administered 
according to publisher's instructions. The standardized tests 
administered to the Colorado children are: California Short 
Form Test of Mental Maturity (CTMM-SF) as a measure of capacity ' 
and as an achievement measure, the California Achievement Test 
(CAT). 

Results 

A summary of the Colorado performance on all measures 
may be found in Table 42 for grades one, two and three and in 
Table k3 for grades four, five and six. It should be noted here 
that the CTMM yields several scores which are reported on these 
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TABLE XLII 



TABLE XLII I 



tables: a Mental Age for the total test, one for the Language 
section and one for the Non-Language section; an IQ based on 
the results of the total test, an IQ yielded by the Language 
section and an IQ yielded by the Non-Language section. 

When examining the scores on the developmental 
measures across the six grades one must keep in mind that there 
is a varying percent of overage-per-grade in the six grades and 
that the six grades are from three different towns. Furthermore, 
in some cases the sample for a grade involves just one classroom 
while in others the sample for the grade involves two or three 
classrooms. Nevertheless, if one examines the scores on the 
developmental measures across the six grades a progression re- 
flecting greater mastery of these tasks with age is seen. For 
example, the mean score for grade one on the CCS/Number scale 
is 3.88 with a standard deviation of 2. 43 whereas the mean score 
on that same scale for grade six is 5.89 with a much smaller 
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standard deviation of 0.61. In a like manner, the WLT total 
mean score for grade one is 6.82 with a standard deviation of 
1.51 whereas the mean score for grade six is 16. HI with a 
standard deviation of 3.39. 

If one examines Table U2, it may be seen that grades 
one and two are generally average with respect to both the capac- 
ity and the achievement measures. Further examination of these 
scores reveals that the children perform relatively better on 
the non-language parts of the capacity measure. On the CAT, it 
appears both of the grades are performing at the appropriate 
level. 

The performance of grade three is somewhat different. 
First, as may be seen, these children are somewhat old for their 
grade, the average age being 9 years and 1 month. (It was found 
that 16% of the children in this class were overage for the grade 
which would account f6r the higher mean age.) Furthermore, 

J 

it can be seen that their performance capacity measure is poor. 
This is perhaps related to the percent of overage children in 
that class. The relatively superior performance on the non- 
language part of the CTMM, present in grades 1 and 2, is not 
present for this grade. The results for grade three is probably 
highly biased as it was just one grade at one school. However, 
as the sample selection was left up to the site people, the 
sampling bias, while it exists, is not defined. 

Table U3 presents the performance of grades four, five 
and six. The grade four sample is again only one classroom. As 
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seen in the Mental Age and IQ scores, these children, similar 
to the grade one and the grade two children, perform better 
than average. 

The performance of grade five is essentially average 
to better-than-average. For example, whereas the mean chrono- 
logical age is 10 years and 11 months the mean Mental Age for 
the total test is 11 years 6 months with a standard deviation 
of 1 year and 11 months. The grade equivalent for the CAT 
total is 5.U7. The grade six results are somewhat aberrant. 
First, the mean age of 12 years and 2 months is old for this 
grade and the performance is quite low, i.e., the Mental Age 
on the total CTMM is 9 years and 11 months. The consequent 
IQ scores reflect this discrepancy between chronological age 
and mental age. It should be noted that 39% of this grade- 
group is overage for grade. The results on the achievement 
measure are inconsistent, ranging from a performance of well 
into the sixth grade on Language and Spelling, to below the 
six grade in Reading, Math and the Battery total. 

After describing the performance of the Colorado 
children on both the standardized and developmental measures it 
is of interest to examine the interrelation of all of the 
developmental measures with chronological age and sex. The 
results of these correlations may be found in Table First, 
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TABLE XLIV 



it may be seen that chronological age correlates significantly 
with all of the developmental measures but does .net with sex. 
Secondly, sex does not correlate with any of the developmental 
measures. Third, all of the developmental measures correlate 
significantly with each other. There is not one correlation 
on this part of the matrix which does not attain statistical 
significance. It may thus be inferred that the developmental 
measures are tapping in general the same domain. 

Age and sex differences. The differences within the 
sample on the developmental and standardized measures according 
to age and sex were examined. A summary of the results of the 
age by sex ANOVAS on the developmental measures may be found in 
Table 45. While there are significant age differences on all 



TABLE XLV 



the measures which show increased performance with increased 
age, there are also a few sex differences in performance. These 
are the total score for the CCS; the WLT Vertical/Horizontal 
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Bottles score, the WLT Tilted Bottles score, and the total WLT 
score. These ANOVAS may be found in Tables 46 through 49. 



TABLES XLVI - XLIX 



In all of these the direction of the sex differences is the 
same: male's performance is at a more advanced cognitive level 
than females. 

The results of the standardized testing were analyzed 
in the same way; however, they required analysis of grades one, 
two and three individually because different levels of the test 
were given to them. Grades four, five and six were analyzed 
together as they all received the same forms and levels of the 
two tests. Sex was the only variable examined in the grades 
one through three. The age range was so restricted in each 
grade that it made no sense to use age as one of the variables. 

For grade one there were no sex differences on the 
CAT. However, on the CTMM, there was a sex difference on both 
the Numerical Values scale and on the Numerical Reasoning scale 
of the CTMM. Both showed females performing better than males. 
In grade two there were no sex differences on either test. 
Grade three, interestingly enough, yielded two scales on which 
there were sex differences in performance. These are the 
Logical Reasoning scale and the Non-Language raw score of the 
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Table XLVI 



Colorado: All Subjects 
Cartoon Conservation Scales: Total Score 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


287.10 


5 


57.42 


27.80** 


Sex (B) 


9.83 


1 


9.83 


4.76* 


A x B 


11.01 


5 


2.20 


1.07 


Within 


442.01 


214 


2.07 





* p ^ .05 
** p „- .001 
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Table XLVII 



Colorado: All Subjects 
Water Level Task: Vertical/Horizontal Bottles 
Analysis of Variance: Age, Sex 





SS 




MS 


F 


Age (A) 


29.66 


5 


5.93 




19.44** 


Sex (8) 


1.21 


1 


1.21 




3.97* 


A x B 


1.14 


5 


.23 




.75 


Within 


65.29 


214 


.31 







* p ^. .05 
** p ^ .001 
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Table XLVIII 



Colorado: All Subjects 
Water Level Task: Tilted Bottles 
Analysis of Variance: Age, Sex 



a ■ 




SS 


df 


MS 


F 


Age (A) 


14.36 


5 


2.87 


12.87* 


Sex (B) 


. 4.11 


1 


4.11 


18.41* 


A x B 


.84 


5 


.17 


.75 


Within 


47.74 


214 


.22 





* p <: .001 
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Table XLIX 



Colorado: All Subjects 
Water Level Task: Total <?core 
Analysis of Variance: Agt, Sex 



Age (A) 
Sex (B) 
A x B 
Within 

* p «= .001 



ss 



159.72 
11.62 
3.U0 
215.75 



df 



5 
1 
5 

21U 



MS 



31. 9U 
11.62 
.68 
11.01 



31.69* 
11.52* 
.67 
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CTMM. Both of these differences are in the same direction, 
males performing better than females. 

In analyzing grades four, five and six together it 
was possible to use age as one of the variables. The summary 
of these two-way ANOVA's may be found in Table 50. 



TABLE L 



With respect to the capacity measure it can be seen 
that while there was frequently an age main effect, there were 
no sex differences save for one on the Analogy subtest. This 
effect was in direction of a higher performance for females. 
The summary of this particular ANOVA may be found in Table 51. 



TABLE LI 



With respect to the achievement test, while there were the 
expected age differences in performance there were no sex 
differences. 
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Table LI 



Colorado: Grades Four, Five, Six 
California Test of Mental Maturity: Analogies Subtest 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


3.39 


2 


1.69 


2.99 


Sex (B) 


3.15 


1 


3.15 


5.56** 


A x B 


4.30 


2 


2.14 


3.79* 


Within 


52.75 


93 


.57 





* p «^ .05 
** p ^ .01 
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TEXAS 



Sample and Procedure 

Th- Texas sample was composed of children from three 
towns all within one county in South Texas. Of the sample, 
95% of the children were Mexican-American. The sample was 
drawn from six different schools, one school for each grade. 
Two classrooms comprised the sample for each grade. There 
was no subsampling within the classroom, i.e., all the children 
in each classroom were used. 

Due to the fact that there were three different 
towns and six different schools involved, it is anticipated that 
this sample is an extremely heterogeneous one, however, with 
respect to which variables is not known. It is known that 
the classrooms varied with respect to the type of program and, 
therefore, the type of student found within each classroom. 
In grades one, three, four and five, 50% of the children were 
in the "migrant program", while in grades two and four all of 
the children were in the "regular" program. 

The frequency of Spanish versus English used to 
administer the developmental measures also varied from grade to 
grade. In grade one, only approximately 15% of the tests were 
administered in English. In grade two, approximately 3 0% of 
the tests were administered in English. In grades three and four, 
approximately 50% of the tests were administered in English. 
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Approximately 70% of the tests for grade five were administered 
in English. In grade six 90% of the tests were administered 
in English. 

All of the developmental measures were administered 
in the conventional manner as described in the first chapter. 
In grade one all of the tests were administered individually. 
In grade two the tests were generally administered in groups 
of three. In grade three the tests tended to be administered 
in groups of five, whereas in grades four through six the group 
size was approximately ten children. The standardized tests 
were administered according to the publisher's instructions 
with the groups generally being 25 in number. The standardized 
tests which were administered are as follows: grades one 
through six received the appropriate level of the Inter-American 
Tests of Reading (new series) and grades four, five and six 
received in addition the Inter-American Tests of General 
Ability (new series). 
Results > 

A description of the Texas data with respect to 
chronological age and performance on capacity, achievement and 
developmental measures may be found in Table 52. Close examination 
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of this table shows that the data are not very informative. 
They do not provide a very clear or conclusive picture with 
respect to the performance of the Texas children on standardized 
tests. Examining the chronological age from grade one to grade 
six it can be seen that as a whole the sample tends to be over- 
age for grade. In fact when tabulating overage in grade it was 
found that in grade one 10% of the children are overage, in 
grades two and three 45% Q f the children are overage, in grade 
four 50% of the children are overage, while in grade five 56% 
of the children are overage for grade. In grade six 23% of the 
children are overage. 

If the capacity test scores are examined in Table 52, 
it will be seen that no capacity measure was administered to 
the first three grades, leaving no index of the capacity of these 
children. In examining the capacity scores for grades four, 
five and six it should be noted that these are total raw scores 
and not IQ measures. Therefore, very little can be inferred 
from them. With respect to the achievement measure it will be 
seen that only thp Inter-American Series Reading Test was 
administered. As the reading test provides a measure of only 
reading achievement, one cannot infer the level of achievement 
of the Texas grades one through six children on any other skill 
or subject. Furthermore, as with the capacity measure, these 
scores are raw scores and as such they provide us with very little 
information. We cannot even infer relative proficiencies within 
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one grade across the level of reading, speed of reading and 
comprehension of reading. Moreover, since these are scores 
on different levels and forms of the tests one cannot infer 
that there is increasing proficiency with increasing scores 
across grades. 

The only data which do provide us with any sort of 
insight as to the level of performance and capacity of the Texas 
children are the developmental neo-Piagetian measures. It can 
be seen that the scores on these measures, tend to progress with 
age as at the other sites and that the standard deviation tends 
to decrease. So for example, on the CCS/Number scale with a 
total of 6 items, the grade one children had a mean score of 
3.29 with a standard deviation of 1.86 while the grade six 
children mastered this task with a mean score of 5.96 and a 
standard deviation of 0.2. A similar progression in capacity 
with age can be seen in almost all of the other neo-Piagetian 
measures. If nothing else, then it can be said that with respect 
to developmental progress, the Texas children appear to be 
similar to all of the other children in this sample and to 
other samples of children to whom these developmental measures 
have been given. 

Age and sex differences . An objective of the data 
analysis was age and sex differences within the sample. All 
of the developmental neo-Piagetian measures were submitted to 
an age by sex ANOVA. In Table 53 may be seen a summary of all 
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these analyses indicating which of these yielded significant F's 



TABLE LI I I 



at which level of statistical significance. It may be seen that 
there are a large number of significant sex differences at this 
site, more than at any of the other sites. The individual 
ANOVA's yielding significant sex differences and sex and age 
interactions may be found in Tables through 60. The direc- 
tion of the sex differences is the same in all cases with males 
performing at more advanced cognitive levels than females. An 



TABLES LIV - LX 



interesting aspect of the sex differences at this site is that 
the main effects they produce are very strong with levels of 
significance ranging from .05 to .001. At other sites the sex 
differences were generally at lower levels of significance. 

There were age by sex ANOVA's also computed on the 
standardized tests, the Inter-American Series. Those grades 
were analyzed together which received the same levels and forms 
of tests. Grade one showed no sex differences on the reading 
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Table LIV 



Texas: All Subjects 
Cartoon Conservation Scales: Number 
Analysis of Variance: Age, Sex 
N = 269 





SS 


df 


MS 


F 


Age (A) 


10.51 


5 


2.10 


23.99** 


Sex (B) 


.1*7 


1 


.47 


5.31* 


A x B 


1.22 


5 


,2k 


2.79* 


Within 


22.52 


257 


.09 





* p *i .025 
** p .001 
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Table LV 

Texas: All Subjects 
Cartoon Conservation Scales: Substance 
Analysis of Variance: Age, Sex 
N = 269 



Age (A) 
Sex (B) 
A x B 
Within 



p <. .01 
p <=. .001 



ss 



24.58 
.84 
.99 

31.22 



df 



5 
1 
5 

257 



MS 



4.92 
.84 
.20 
.12 



40.47** 
6.94*^ 
1.62 
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Table LVI 



Texas: All Subjects 
Cartoon Conservation Scales: Total Scores 
Analyse of Variance: Age, Sex 
N = 269 





SS 


df 


MS 


F 


Age (A) 


226.17 


5 


45.23 


31.04** 


Sex (B) 


8.44 


1 


8.44 


5.79* 


A x B 


8.39 


5 


1.68 


1.15 


Within 


374.56 


257 


1.46 





* p .025 
** p <c .001 
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Table LVII 



Texas: All Subjects 
Water Level Task: Vertical/Horizontal 
Analysis of Variance: Age, Sex 
N = 269 





SS 


df 


MS 


F 


Age (A) 


2.31 * 


5 


.U6 


2.98* 


Sex (B) 


l.i*i* 


1 


1.1*1* 


9.27** 


A x B 


1.67 


5 


.31* 


2.15 


Within 


39.86 


257 


.16 





* p < .025 
** p <= .005 
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Table LVIII 



Texas: All Subjects 
Water Level Task: Tilted Botcles 
Analysis of Variance: Age, Sex 
N = 269 





SS 


df 


MS 


F 


Age (A) 


5.83 


5 


1.17 


7.23** 


Sex (B) 


.64 


1 


.64 


3.96* 


A x B 


.49 


5 


.10 


.61 


Within 


41.44 


257 


.16 





* p «c .05 
** p ^ .001 
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Table LIX 



Texas: All Subjects 
Water Level Task: Total Score 
Analysis of Variance: Age, Sex 
N = 269 





SS 


df 


MS 


. F 


Age (A) 


26.48 


5 


5.30 


9.10** — 


Sex (B) 


4.53 


1 


4.53 


7.79* 


A x B 


2.60 


5 


.52 


.89 


Within 


149.61 


257 


.58 





* p < .01 
** p < .001 
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Table LX 



Texas: All Subjects 
Figural Intersections Task: Total Score 
Analysis of Variance: Age, Sex 
N = 269 





SS 


df 


MS 


F 


Age (A) 


58.17 


5 


11.63 


5.05* 


Sex (B) 


26.25 


1 


26.25 


11. 40* 


A x B 


10.84 


5 


2.17 




Within 


591.63 


257 


2.30 





.001 
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tests. The results of grades two through six may be found in 
Table 61. For grades two and three, it may be seen that there 



Table LXI 



is a strong effect of sex on speed of (reading) comprehension 
and an interaction of age and sex on the vocabulary scale. It 
may be seen in the lower two-thirds of the table that there are 
no further sex differences in this sample. 

The summary data for the two ANOVA's on grades two 
and three may be found in Tables 62 and 63. The differences on 



Tables LXII 8 LXIII 



speed of comprehension indicates that females perform better 
than do males on this scale. With respect to the vocabulary 
scale and the ags by sex interaction, in the younger age group, 
the males do better than the females, while in the older age 
group, the females do better than the males. Rank ordering all 
four of these age-sex groups gives us the following order: the 
best performance is found in the older females followed by the 
older males followed by the younger males followed by the 
younger females. 

130 



ERLC 



0144 



Table LXI 



Texas: All Subjects 
Inter-American Test 
Analysis of Variance: Age, Sex 



Test of Reading, Level 2, Form 


— — — 

DE, Grades Two, 


Three 




Comprehension 






Age 


Level 


Speed 


Vocabulary 


Total 


.005 


.001 


.005 


.001 


Sex 


MS 


.01 


NS 


NS 


Age by Sex 


NS 


NS 


.05 


NS 


Test of Reading, Level 


3, Form DE 


, Grades Four, ] 


Five, Six 




Comprehension 








Level 


Speed 


Vocabulary 


Total 


Age 


.001 


.001 


.001 


.001 


Sex 


NS 


NS 


NS 


NS 


Age by Sex 


NS 


NS 


NS 


i 

NS 



Test of General Ability, Form CE, Grades Four, Five, Six N=143 





Sentence 


Analogies 


Computa- 
tion 


Word 
Relations 


Classifi- 
cations 


Series 


Total 


Age 


.001 


NS 


.001 


NS 


NS 


NS 


NS 


Sex 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


Age by Sex 


NS 


NS 


NS 


NS 


NS 


NS 


NS 
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Table LXII 



Texas: Grades Two and Three 
Interamerican Test of Reading: Speed of Comprehension 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


22.U2 


~1~ 


22.42 


13.03** 


Sex (B) 


13.05 


1 


13.05 


7.58* 


A x B 


.19 


1 


.19 


.11 


Within 


15U.88 


90 


1.72 





* p < .01 
** p <= .001 
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Table LXIII 



Texas: Grades Two and Three 
Interamerican Test of Reading: Vocabulary 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


30.17 


1 


30.17 


9.66* 


Sex (B) 


.00 


1 


.00 


.00 


A x B 


14.55 


1 


14.55 


4.66* 


Within 


281.11 


90 


3.12 





* p-c.05 
** p-r..005 
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In general summary of the data on the Texas sample, 
it can be said that there are not enough data to provide any 
clarity or any description of the Texas sample with respect 
to anything other than the developmental measures. As pre- 
viously mentioned, the developmental measures indicate that 
these children are performing in a manner comparable to the 
children at all of the other sites. 
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CALIFORNIA 

Sample and Procedure 

The sampling procedure and instrument administration 
at this site differed from those at the other sites in several 
ways. The sample consisted primarily of monolingual Spanish 
children who are from families in the agricultural migrant 
stream. All these children were at the California site for a 
particular agricultural season. Contrary-to the procadure 
utilized in the past, there was subsampling within the class- 
room, i.e., migrant children were taken from their monolingual 
English classrooms and tested separately. The migrant children 
came from ten different elementary schools within the district. 
All of the tests were administered, of necessity, in Spanish 
by three test administrators, two males and one female, all of 
whom are bilingual and are from the area. Ninety-eight percent 
of the children were Spanish surnamed . 

All of the developmental neo-Piaget ian measures were 
administered either individually or in small groups with the 
size of the group depending on the specific circumstances. The 
only standardized capacity or achievement measure which was 
possible to administer was a Spanish translation of the Peabody 
Picture Vocabulary Test (PPVT). This test yields a score which 
is an indicator of vocabulary IQ. As these children are part 

135 




of the migrant stream and are not considered an actual part 
of the school district, they received no district -administered 
achievement measures nor were there scores from any previous 
administrations available. The PPVT was administered by the 
site personnel and it is not a part of any routine school 
district testing. Furthermore, as the children were generally 
monolingual Spanish speakers and were in classrooms throughout 
the school system which utilized only the English language, 
there was no standardized achievement measure which could be 
used. The PPVT appeared to be the only measure of achievement 
(or capacity) usable. 
Results 

The results of the testing will be first described 
in terms of the means and standard deviations of the- various 
scores for children of all six grades. Following that, a 

f 

presentation of the intercorrelations of the developmental 
neo-Piagetian measures with the PPVT will be presented. Then, 
the age and sex differences within the sample will be discussed. 

Description of sample . The following table (Table 6«f) 
contains the mean and standard deviations for all six grades on 
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the following measures: chronological age, PPVT Mental Age, 
PPVT IQ, and all of the neo-Piagetian measures. 

As may be seen by examining the chronological age, 
the sample as a whole tends to be overage for grade. This in 
combination with a somewhat low score on the PPVT Mental Age 
yie_, . a vocabulary IQ for grades one through five of less than 
average. As may be seen, the IQ grade six is slightly 0 reater 
than average. 

In marked contrast to this performance on the Spanish 
PPVT is the sample's performance on the developmental :i -o- ■ 
Piagetian measures. As may be seen by examining Table 6U, the 
sample has readily grasped the first three neo-Piagetian con- 
cepts: Number, Length and Substance. Furthermore, the sixth 
graders have mastered the concept of Space. The relative dif- 
ficulty of the Weight concept that is apparent here is also 
seen at the other three sites. The expected level of performance 
on the WLT, the FIT and ST, was attained by the California 
sample. As may be seen there is progressive mastery of these 
three tasks with age. For example the mean FIT total score 
for grade one was 16.89 with a standard deviation of 8.69 
while for grade six the mean was 30. Ik with a standard 
deviation of 6.03. 

In Table 65 may be seen the relationship of the 
developmental neo-Piagetian measures to the three scores yielded 
by the PPVT in conjunction with chronological age and sex. This 
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Table 65 



matrix contains some interesting relationships. First, all 
of the measures are positively correlated with chronological 
age as expected. Second, in examining the correlations with 
sex, it may be seen that- sex is not related to any of the 
developmental measures or to the PPVT. Third, the CCS Weight 
scale is not related to any other measure. This result is not 
unusual, for the Weight scale was not mastered by any age group 
within this sample and therefore the variance of the scores is 
highly restricted. This restricted variance suppresses the 
correlation. Fourth, the ST does not tend to correlate with 
many of the other measures. This is probably accounted for, 
again, by a lack of variance. Examination of the mean scores 
across grades indicates that all grades have mastered this task, 
thus the limited variance. Fifth, the PPVT IQ score does not 
correlate with any of the developmental measures. This finding 
is of interest and of theoretical importance. Moreover, PPVT 
raw score and the PPVT mental age have few significant corre- 
lations with the developmental measures, although their lack 
of relationship to developmental measures is by no means as great 
as the PPVT IQ score. The highest correlation of the PPVT 
mental age score with any of the developmental measures is with 
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the total score on the WLT. Th? second highest correlation is 
with the total score on the FIT. 

Age and sex differences . In addition to the \ rformance 
of the sample on the developmental neo-Piagetian measures and 
on the PPVT, possible age and sex differences were of interest. 
In examining the data for such differences, a series of age 
by sex ANOVA's on the developmental neo-Piagetian measures 
were computed. These may be found in Table 66. As may be seen, 



TABLE LXVI 



all of the developmental measures yielded age differences which 
empirically bear out a theoretically important difference. Second, 
it may be seen that there are few sex differences. There is a 
sex difference on the CCS/Space, on the WLT Vertical/Horizontal 
Bottle scale, and on the WLT total score. The sex differences 
are all in the same direction, that is males perform at a more 
advanced cognitive level than females. There was a significant 
interaction of age and sex found on the CCS/Weight scale. 
Examination of this interaction indicates that males tended to 
perform at higher levels than females except for the second- 
from-the-youngest age group and the f ourth-from-the-youngest 
age group where the females performed at a more advanced level 
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Table LXVII 



California: All Subjects 
CCS: Space 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


7.69 


5 


1.54 . 


9.77** 


Sex (B) 


.81 


1 


.81 


5.12* 


A x B 


.50 


5 


.10 


.63 


Within 


H2.72 


271 


.16 





* p ^ .025 
** p < .001 
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Table LXVIII 



California: All Subjects 
CCS: Weight 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


5.33 


5 


1.06 


5.84** 


Sex (B) 


.30 


1 


.30 


1.66 


A x 8 


2.59 


5 


.52 


2.84* 


Within 


49.44 


271 


.18 





* p < .025 
** p < .001 
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Table LXIX 



California: All Subjects 
WLT: Vertical/Horizontal Bottles 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F • 


Age (A) 


8.71 


5 


1.7U 


11.78** 


Sex (B) 


.89 


1 


.89 


6.02* 


A x B 


.31 


5 


.06 


.41 


Within 


1*0.09 


271 


.15 





* p <c.025 

* p < .001 
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Table LXX 



California: All Subjects 
WLT: Total Score 
Analysis of Variance: Age, Sex 





SS 


df 


MS 


F 


Age (A) 


58.84 


5 


11.77 


21.44** 


Sex (B) 


2.77 


1 


2.77 


5.05* 


A x B 


.64 


5 


.13 


.23 


Within 


148.73 


271 


.55 















* p <c .025 
** p <i .001 
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than the males. The specific summary tables of these ANOVA's 
may be found in Tables 67 through 70. 



Tables 67-70 



Age by sex ANOVA's were also calculated on the PPVT. 
The results of these may be found in Table 71. As may be seen 
the PPVT IQ showed no difference along the age or sex variables 



TABLE LXXI 



and PPVT mental age showed a main effect of age significant at 
the .001 level. 
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Table LXXI 



Two Way Analysis of Variance (Age/ Sex) 
Peabody Picture Vocabulary Test 
California N = 282 





IQ 


MENTAL AGE 


A (Age) 


NS 


.001 


B (Sex) 


NS 


NS 


AB (Age/ Sex) 


NS 


NS 
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CHAPTER IV 



Comparative Analyses of Data 

A natural consequence of examining the performance of 
each site was to compare the site data. It was felt that the 
sites were different enough in terms of social, economic, polit- 
ical and demographic variables to affect some performance dif- 
ferences. Attempts were made to collect and synthesize objective, 
quantifiable data to reflect these perceived site differences 
before actually comparing site performance data. The collection 
of such data, however, proved to be problematic. While an 
attempt was made to obtain demographic and SES-type date from the 
sites and also to utilize 1970 Census data, neither approach was 
successful. The first approach was unsuccessful because it was 
impossible. to have the sites provide appropriate data. The 
second approach, a utilization of the census data, was also not 
possible for the geographic units reflected by the school samples 
did not coincide with the enumerated units in the census. For 
example, the sample in Colorado was from a school district 
covering certain areas of two counties while the census data is 
recorded by counties only. Furthermore, the populations repre- 
sented by tne samples, e.g., migrant families at the California 
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site — are not necessarily represented at all in the census 
enumeration. For these reasons, it was difficult to reflect 
specific quantifiable SES and demographic differences between 
the sites and to use these to either predict to or account for 
any site score differences. 

Nevertheless, it is important to attempt to impart 
some of the distinguishing characteristics of the sites as these 
differences color a researcher ! s perception and interpretation 
of the quantifiable data. These characteristics will be pre- 
sented in much the same manner as the researchers encountered 
them. 

New Mexico 

The New Mexico sample represents the most middle-class 
group within the total sample. The sample, drawn from a single 
elementary school, represents a population primarily from one 
suburban development outside a central urban area. It is class- 
ified as urban by the census. While there are children in the 
sample whose families receive welfare assistance, there are also 
Mexican-American children whose parents are professionals and 
also are in state-level politics. The population from which 
these children are drawn is basically stable. Furthermore, it 
is the most assimilated with respect to language; none of the 
tests were administered in Spanish. The data are very complete 
as the capacity and achievement tests are part of , the state-wide 
testing program. They are also of good quality, especially the 
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neo-Piagetian, as the site administrators here were the most 
experienced with children of this age of all of the four state 
site personnel. Furthermore, the New Mexico school district was 
extremely cooperative in the entire testing effort. 
Colorado 

Both of the counties from which the three schools 
comprising the sample were drawn are classified by the 1970 Census 
as rural, non-farm and are quite poor. Each of the counties 
have populations less than 5,000 people. How three specific 
schools were selected or how it was decided which school would 
contribute which grade is not known. 

Although the per capita income of these two counties 
tends to be quite low, the percent of school-age children enrolled 
in school is very high. This sample, like the New Mexico one, 
tends to be very stable. There was no indication that these 
areas are heavily involved in agricultural crop production, nor 
that any of the children in the sample are part of the migrant 
stream. ■ * 

Texas 

.As previously indicated, the results of the Texas 
testing were inconclusive and in some cases extremely aberrant. 
It therefore becomes important to speak to these circumstances. 
It should be remembered that the Texas sample was drawn from three 
different towns and six different schools. The motivation for 
these selections remains with the site personnel. The Mexican- 



151 



0165 



American population of this three-town area of southern Texas 
appears to have three general components. These are: those who 
have lived in this area for many years or even generations and 
whose livelihood is not dependent on seasonal migration; those 
who are a regular part of the seasonal agricultural migration, 
i.e., migrant laborers; and recen* immigrants from Mexico (who 
may or may not be migrant laborers). Thus, a sizeable number 
of the school population of this area at any one time may be 
considered to be newcomers, and to not have the advantages of a 
consistent curriculum and teaching staff. 

With respect to this particular sample, it is known 
that 50% of the children in grades 1, 3, «+ and 5 were in an 
unespecified "migrant" program. In addition, approximately 50% 
of ths children in grades 2, 3, 4 and 5 were overage for their 
grade. Thus, it may be seen that the performance of this Texas 
sample was subjected to many diverse and adverse influences. 

To speak further to the issue of adverse affects on 
the Texas sample's performance, it should be*noted that the tests 
which were administered in addition to the neo-Piagetian measures, 
the Inter-American Series, were chosen and administered by site 
personnel. As mentioned previously, this administration was not 
complete: with respect to achievement, only reading achievement 
was assessed and there was no capacity measure administered to 
grades 1 through 3. Furthermore, site personnel were not trained 
in the administration of these latter tests by the project. 
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Ca' ifornia „ 

This sample is similar to the Texas sample in that it 
is an unusual one. Comprising children all from migrant families 
within a single school district, it is easily seen to be quite 
separate from the school district population as a whole. In 
addition, with the sample being almost entirely monolingual 
Spanish-speaking, it composes the extreme end of a continuum 
with respect to language assimilation, with the New Mexico 
sample falling at the exvreme other end. This sample is also 
similar to the Texas one in the large number of children overage 
for grade. In grades 2 through 6, UO-60% of the children are 
overage for their grade. 

This sample is also unusual because it was not pos- 
sible to assess its achievement in school-related subjects due 
to the lack of achievement tests appropriate for Spanish-speaking 
children and due to the lack of records on previous testing. Also, 
the question of achievement in school-related skills is a highly 
proMematic one because these children are migrants and though 
they speak little or no English, they were placed throughout the 
school district in monolingual English-speaking classes. 
Over- -Age For Grade 

One attempt at quantifying some of the existing dif- 
ferences between sites was an analysis of the per cent of children 
in a grade who are over-age for that grade. These data provide 
some basis of comparison of the sites and in some sense provide 
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material for inferences to be drawn about differences between 
sites. As may be seen in Table 72, each grade at each site was 



Table LXXII 



analyzed in terms to the extent to which the children in the 
samples in that grade were either over- or under-age with respect 
to the expected age range for that grade. 

As may be seen, the extent of oyer-ageness at the New 
Mexico site in the first grade is 0 whereas in the sixth grade 
it is approximately 10%. T^e average over-ageness across the 
six grades is about 9.5%. At Colorado a slight increase in over- 
ageness can be seen, with a general progression across grades. 
In the first grade, 11% of the children are over-age, while 39% 
of the sixth graders are over-age. On the average across the 
six grades, approximately 21% of the children are too old for the 
grade in which they are placed. Turning to the Texas site, a 
somewhat more extreme picture emerges. While only 10% of the 
children in the first grade are over-age, the 'over-ageness jumps 
to i*5% for the second and third grade and 50 and 56% for the 
fourth and fifth grades. In thfc sixth grade the per cent drops 
back appreciably to 23%. Thus, an average of 38% of the children 
in the entire Texas sample were below their appropriate grade 
level. The California percentages are as high as those in Texas 
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and are in some cases higher. As may be seen, 25% of the first 
graders are over-age for grade. The average per cent across all 
grades is 42% over-age. 

Comparison of neo-Peagetian Performance Data 

These descriptions of the differences of the sites and 
the over-ageness data may be properly used as a background from 
which to compare differences in performance on the neo-Piagetian 
measures. No other measures were compared as the intelligence 
and achievement measures varied by site. The first analysis of 
the neo-Piagetian data consists of examining site-by-site dif- 
ferences. The second comparison of the four sites is made on 
the basis of sex differences. 

Site differences in performance . Initial examination 
consisted of plotting the performance scores on the neo-Piagetian 
measures for each site as a function of chronological age. The 
plot of the CCS may be found in Figure 4. As may be seen, there 



Figure 4 



is a high degree of similarity of performance across the four 
sites. The similarity is greatest for the three oldest age groups. 
Figure 5 provides a summary of performance for the four sites 
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Conservation Scales 
Mean Total Scores (Raw) 
All Sites 
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Figure 4 



across age on the WLT. With the exception of the Texas site, 



Figure 5 



there is again a high degree of similarity of performance across 
sites and greater similarity for the three oldest age groups. 
Although the performance levels at the Texas site are not ex- 
ceedingly different from the other sites, it is the failure to 
find an increase in performance with age that makes it different 
from the other three sites. Figures 6 and 7 show the perfor- 
mance curves for the FIT and the ST. As in the case of the CCS 



Figure 6 S 7 
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and the WLT there is a high degree of consistency across the 
four sites. Again, with the exception of Texas, performance on 
all of the tests is linearly related to age. 

Thus, for each measure the performance across the sites 
seems to be very similar with no apparent differences between 
sites except for Texas. The Texas data seem somewhat aberrant 
due to there being a failure in achieving a linear relationship 
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Water Level Task 
Mean Total Scores (Raw) 
All Sites 
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Figure Intersection Scales 
Mean Total Scores (Raw) 
All Sites 
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Serial Task 
Mean Total Score 

(Raw) 

All Sites 
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with age. 

Whether there was any statistical significance in 
performance across sites was tested in a series of three-way 
ANOVA's where age, sex and site were used as the independent 
variables. The results of these analyses are summarized in 
Table 73. As may be seen, in addition to significant main 
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effects for age on each test, there were many significant main 
effects for site. In addition, there are many age by site 
interactions that are statistically significant. These latter 
were not anticipated. 

In order to examine more comprehensively the main 
effect of site and the interaction of age and site, an analysis 
of covariance was employed. This procedure with age as a co- 
variate would statistically correct for age differences of the 
children at the sites. The results of this analysis are pro- 
vided in Table 74. As may be seen, the adjusted means still 
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result in statistically significant differences between sites. 

Several Newman-Keuls post hoc comparisons of ANOVA 
cell means were then performed to ascertain where the differences 
between sites lay. None of the differences between means as 
established by the Newman-Keuls procedure were significant, 
i.e,, no difference between any two sites was statistically 
significant. Such an occurrence is not unusual and an explana- 
tion of it may be found in Hays (1963). Basically, it means 
that one true comparison amongst all those possible is signif- 
icant but that the researcher will not necessarily find it in 
his current body of data. 

These circumstances caused an examination of the 
absolute differences of the site mean scores. These may be 
found in Table 75. It may be seen by inspecting this table 



TABLE LXXV 



that these differences are exceedingly small. For example, the 
difference between mean scores for New Mexico and Texas on the 
CCS total score is only 0.83 points out of A possible 30 points, 
where the standard deviatioii is 6.60 points. The lack of magni- 
tude of the absolute differences between sites viewed in con- 
junction wixh the failure to find significant differences with 
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the use of the Newman-i'euls post hoc comparison procedure leads 
to the position thab the present body of data does not contain 
sufficient evidence to say that the sites are different in 
their performance. 

Sex differences in performance . The circumstances 
surrounding the presence of sex differences at the sites are of 
similar nature. As shown in Table 76 the three-way ANOVA's 
resulted in many sex differences which would indicate that the 
sex variable has a much greater influence in performance than 
would have been predicted from theory. As it was felt that 
three-way ANOVA's might be too powerful a test, the two-way 
ANOVA's performed for each site were re-examined.' They were 
consolidated and may be found in Table 76. As may be seen, 
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\ 

sex still has teome importance but not to the same extent as 
would be inferred from examining the three-way ANOVA's. 

In order to ascertain more clearly the nature and 
extent of the sex differences, an analysis of covariance by sex 
on total scores of the neo-Piagetian measures was conducted • 
Age was used as a covariant in order to control for age differences 
between the sexes. The results of this analysis are summarized 
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in Table 77. It may be seen that the analysis yielded a most 



TABLE LXXVII 



interesting finding. The significant main effect of sex found 
on total scores on all the neo-Piagetian measures does not occur 
when a correction is made for age. In other words, the cor- 
rection of the age discrepancy by statistical procedures 
eliminated the sex differences on the neo-Piagetian total scores. 

Another analysis of covariance by sex, using age as 
the covariant, was performed on scores of individual subscales 
of the CCS. These results may be found in Table 78. In 
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contrast to the previous results, the difference in age between 
the sexes when corrected by the analysis of ? covariance does not 
eliminate the difference in performance on three CCS subscales: 
Number, Length and Substanc^. What this means is that a ctr- | 



\ 



rection of the age difference between the sexes does not eilim- 
inate all of the £ex differences iYi performance. It should be 
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Table LXXVII 



Total Sample 
Neo-Pagetian Measures: Total Scores 
Analysis of Covariance, By Sex 
Age as Co-Variate 
Total Sample Mean Age = 9.722 





Males 
N=587 


Females 
N=593 




F 




Mean Age (years 


9.729 


9.716 








Mean CCS Total Score 
Adjusted Mean Score 


20.392 
20.379 


18.960 
18.972 


2 


.36 


NS 


Mean WLT Total Score 
Adjusted Mean Score 


12.728 
12.718 


11.590 
11.600 




.20 


NS 


Mean FIT Total Score 
Adjusted Mean Score 


23.727 
23.713 


22.278 
22.293 


1 


.41 


NS 


Mean ST Total Score 
Adjusted Mean Score 


11.876 
11.872 


11.934 
11.938 


3 


.10 

m 
* 

— 


NS 


h; 








1 
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Table LXXVIII 



Total Sample 
Cartoon Conservation Scales, Scale Scores 
Analysis of Covariance by Sex 

Age as Co-Variate 
Total Sample Mean Age = 9.722 





Males 


Females 












N=587 


N=593 






F 




Moan A/to 


9. /29 


9.716 










Mean Number Score 


5.310 


5.099 










AHtiicHoH Mann Cnr^vin 
AUJUbLcU flcall oCOrc 


c o n o 


5.102 


6.362 


P 


■<z .025 




Mean Length Score 


5.065 


U.975 










Adjusted Mean Score 






U.453 


P 


.05 




Mean Substance Score 


U.729 


U.U25 










Adjusted Mean Score 


U.726 


U.U28 


6.209 


P 


< .025 




Mean .Space Score 


&3.095 


2.619 










Adjusted Space Score 


r 

3.092 


2.622 






.003 


NS 


Mean Weight Score 


2.193 


1.8U1 










Adjusted Weight Score 










1.656 


NS 
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noted, however, that as with the site differences, the absolute 
sex differences are very small* Therefore, rather than be taken 
as evidence for sex differences on these three conservation 
concepts, these data more properly serve as stimulation and 
direction for further investigation. 



study was designed to describe Mexican-American children rather 
than compare them to Anglo-American children, ethnic group 
comparisons were not built into the study and cite personnel 
were not requested to make certain they obtained a certain 
number of Anglo-American children. The result was that only ac 
the New Mexico site were there enough Anglo-American children 
to make it possible to examine ethnic group differences- It 
will be recalled that there emerged no ethnic group differences 
on the developmental neo-Piagetian measures but that there were 
many consistent ones on the standardized capacity and achieve- 
ment measures. 



in Figure 5 alofrg with the corresponding data from the sample 



Ethnic group differences in performance . Since the 



1 * - 1*1! 

differences oil the developmental meastrjes cfre the foil-owing data 
ihey consist || data generated! iy the *C&S By an Anglo-American, 
sample. The staple was obtained in Boulder, Colorado (see \ 
De Avila S Phy^jb-o, 1368). The data from this sample is plotted 
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COMPARISON OF ANGLO S MEXICAN-AMERICAN 

POPULATION 

CONSERVATION OF SUBSTANCE (CCS) 
PROBABILITY OF CORRECT RESPONSE 



I.OOl 



.80. 




currently under study* Due to sampling restrictions of the 
farmer sample, it is possible to "p?.ot the scores for only three 
age groups, 7-6 and younger, 7-6 to 8-6, and 8-7 to 9-6. 
However, as may be seen, the groups generate approximately the 
same configuration suggesting very similar performance and, 
aore importantly, developmental levels for the two groups. 
Summary 

On the basis of these analyses then it must be said 
that despite regionally-related differences between the sites 
and differences in sample selection, there are no meaningful 
site differences in performance. In addition, with respect to 
sex, it must be said that our data do not provide adequate 
evidence to assume that there are sex differences on the 
neo-Piagetian measures. Finally and perhaps most importantly, 
the data indicate that there are no ethnic group differences 
on the neo-Piagetian developmental measures. 



ski 
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CHAPTER V 



Discussion 

The preceding data, though numerous, are organized 
around five issues. These are: the psychometric properties 
of the group neo-Piagetian measures, the developmental pro- 
perties of these measures, the performance of the sample as 
a whole on the developmental measures, the performance of each 
site sample on developmental and standardized measures and a 
comparison of sites. It would be helpful if at this point 
these issues were enumerated and discussed before any attempts 
are made to integrate them into a larger body of thought. Be- 
fore covering these issues, however, it is important to bear in 
mind that this study is a field study subject to the short- 
comings inherent in field research. In general, there was not 
the level of control over variables that would seem to be 
desirable. For example, achievement tests were different at 
each site precluding any comparison of achievement levels 
across sites. A widespread result of lack of control over 
variables was a limited range of some major variables, i.e., 
socioeconomic status (SES), ethnicity and capacity. In a more 
rigorous study perhaps some of the inferences we have been forced 
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to make would not be necessary as there would be pertinent data 
available . 

Studies are needed wherein SES, ethnicity, language 
facility, socio-cultural factors and capacity are rigorously 
defined and data collected at a number of different sites. This* 
would hopefully enable researchers to examine the relative 
importance of these factors contributing to cognitive develop- 
ment and school performance, and the relationship between the 
two. Procedures could then be directed toward modifying circum- 
stances over which we have some degree of control, such as in 
the case of curriculum design. 

Multiple regression techniques (Tatsuoka, 1969) would 
establish the relati"* 3 importance of various SES, linguistic, 
and socio-cultural variables for different ethnic groups. In 
this way, it would be possible to determine whether the same 
set of variables usually used to predict success for the 
majority Anglo-American children applied to other groups with 
equal predictive validity. Furthermore, more knowledge would 
be gained about successful performance for Anglo-American 
children. The present data suggest that the regression equation 
describing Mexican-American children would be different from 
that of the majority middle class in the development, as measured 
by the De Avila's and Pascual-Leone's neo-Piagetian measures, 
should be of less importance whereas, social factors represented 
in the tests and curriculum would be of greater importance. Given 
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these concerns, limitations and hopes for future study, a number 
of points remain both appropriate and important. 
Psychometric Properties 

Of initial concern where the psychometric properties 
of the group neo-Piagetian measures. These four measures — the 
CCS, the WLT, the FIT, and the ST ~ were subjected to various 
psychometric analyses. Each scale (and subscale when appropriate) 
was examined for reliability and internal consistency by age 
group and for the total sample. The following indices of 
reliability and internal consistency were used: KR-20, Cronbach's 
alpha, part -whole correlations, and W.A. Scott f s homogeneity 
ratio (H.R.). Factor analyses were also employed where appro- 
priate. The results of the analyses for the CCS, WLT and FIT 
measures were of sufficient order to warrant their acceptance 
as measurement devices. The current version of the ST is not 
acceptable and requires revision. 
Developmental Properties 

The second issu^T* cpr^idered wd^ the developmental^ 
properties of these four instruments. Db these^ measures in ; . 
fact reflect developmental incitements as age increases? Fisst, 
total scores on all four instruments were correlated with j 
chronological age. All of them were significantly correlated 
with age. Second, all of the subscales were intercorrelat^ and 
also correlated with chronological age. All of these correlations 
except for two were statistically significant. Examining the 
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pattern of correlations indicates that CCS/Weight tends to 
correlate less well with other subscales and with age than any 
other test (this is perhaps due to overall low performance on 
it, as would be expected from Piagetian theory). 

Another method of examining the developmental properties 
of these measures was to plot probability of a correct res- 
ponse by scales (and subscales where appropriate) across age. 
If these measures were developmentally sound, they would exhibit 
a linear relationship between age and perf ormance. The CCS 
subscales do, in fact, yield such a configuration. Alsc, the 
rank order of difficulty of the items are consistent with 
Piaget»s functional analysis of the different conservation 
tasks. 

The WLT subscales were also plotted. The performance 
represents a linear relationship between age and performance.. 
In addition, the rank order of difficulty of the items is con- 
sistent with Pdscual Leone's analysis of them. 

The total scores on the CCS, WLT, FIT, and ST were 
also plotted. Except for the ST, all of these exhibit devel- 
opmental progression and an expected level of performance. 
The graph of the ST indicates that there is not much of an 
increment in perf rmance across age and that the; overall level 
of performance is quite low. It is interesting to note that 
the configuration of the CCS and the FIT are quite close. 

In summary then of the first two issues of concern, 

I 
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it may be said that three of the four developmental neo-Piagetian 
measures were shown to be both psychometrically viable and de- 
velopmentally sound. 

Cognitive-Developmental Level of Four-State Sample 

The third issue is the performance of the entire sample 
on the neo-Piagetian measures in relationship to predictions 
generated by Piagetian theory of cognitive development. Poten- 
tially a theoretical issue only, in current times the issue of 
the performance of Spanish-American children found itself 
in the political arena due to civil rights efforts ?.nd recent 
well-publicized articles by Jensen, Shockley and others. Thus 
the performance of this basically Mex5 -.in-American sample has 
great political and social import. Their performance was not 
particularly divergent from the performance score in other 
research using the same concepts, or, from the expected age of 
acquisition reported in Piaget's work. 
Performance on Each Site 

The fourth major concern of this investigation was 
the performance of each of the four sites individually on both 
the developmental neo-Piagetian measures and on the commercial 
standardized tests. 

New Mexico, the first site to be examined proved to 
be very interesting. While performance by grade on both sets of 
measures was in no way unexpected or remarkable, examination by 
sex and ethnicity yielded a number of differences potentially 
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of great importance. The sex differences are not consistent or 
systematic, but interesting. Examining the total sample, males 
perform at more advanced cognitive levels than females on the 
developmental measures in 5 of 12 cases including total scores 
on the CCS, WLT and FIT. In contrast, there are no sex differ- 
ences on the Otis-Lennon. On the achievement measure ~ the 
CTBS « significant main effects of sex indicates that females 
perform better than males in language skills areas in grades 
2 and 3 only. These findings would imply a greater need for the 
establishment of sex-based norms than for the ethnic it y-based 
norms which have been currently suggested by a large number of 
test publishers (see De Avila S Havassy (1973) for the problems 
inherent in such an approach) . 

The analyses of performance by ethnicity yielded 
additional findings of interest. First, while there are no 
ethnic group differences on the developmental neo-Piagetian 
measures, there are consistent significant ethnic group dif- 
ferences on the Otis-Lennon for every grade. All of them are 
in the same direction — Anglo-American children perform signi- 
ficantly better than the Mexican-American children. Viewing 
performance on the achievement test, the CTBS, adds another 
dimension to ethnic differences. Ethnic differences emerge in 
special cases only. In grade one, Anglo-American children do 
better on the Aural Comprehension scale. In grades two and 
three there is a sex-ethnicity interaction on the Vocabulary 
scale only with Anglo-American females scoring the highest 
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followed by, Mexican-American females followed by Mexican- 
American males with Anglo-American males scoring the lowest. 

In grades 4, 5 and 6 there are sex-ethnicity inter- 
actions, all of them replicating a single pattern. The pattern 
consists of Anglo-American males scoring the highest, with the 
two female .groups scoring the next highest — being very close 
together on performance — and the Mexican-American male being 
clearly the poorest performer. This pattern is found on the 
following scales of the CTBS: Airthmetic Concepts, Arithmetic 
Application, Study. Skills and the Total CTBS score. 

Colorado 

The Colorado site analysis results were in no way 
unusual. Performance was generally average with some minor 
deviations from average performance in some of the grades. 
Only sex differences could be examined in this sample. On the 
neo-Piagetian measures there were few sex differences. On the 
CCS and WLT total scores, males performed at more advanced 
levels than females. There were minor sex differences on the 
CTMM in each grade, but none on the achievement measure. 

Texas 

Texas data were difficult to integrate and interpret. 
This was the case because other than the neo-Piagetian mea- 
sures, the testing was incomplete; therefore, tests results did 
not provide much information. Grades 1 through 3 received no 
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measure of capacity and the achievement measure administered 
to Grades 1 through 6 assessed reading achievement only. Further 
more, the data exist in raw score form only (no norms for 
Inter-American Series) thus making any sort of data interpreta- 
tion impossible. The high number of children overage for grade 
at this site further hampers interpretation of data. The only 
performance differences according to sex were found in the 
neo-Piagetian measures, where 7 of the 12 comparisons yielded 
sex differences in favor of males, including total scores on 
the CCS, WLT and FIT. In fact there were more sex differences 
on the developmental measures at this site than at any other 
site. 

California 

The data obtained at the California site were also 
inconclusive except for the developmental data which showed 
that these children have reached levels of cognitive develop- 
ment appropriate for their chronological age despite their 
being a part of the migrant stream and not receiving the bene- 
fits of a systematic curricula in a language understood by 
them. When examined for sex differences the developmental 
data indicated few differences — the least of all the sites — 
and a high level of performance. On the PPVT, there tended to 
be low scores but no sex differences. 
Differences Among Sites 

The fifth issue was the comparative performance of each 
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site on the developmental neo-Piagetian measures. While the 
ANOVA's showed a statistically significant site effect, there 
were no meaningful site differences in performance on the 
neo-Piagetian measures. This means that the developmental 
levels of the different children tested were virtually the 
same. It should be noted that the total population represented 
a fairly narrow segment of the SES continuum. It should not be 
inferred that these results indicate that if children from extreme 
SES groups were compared that there would be no differences. 
In fact, the home environments of the very rich and the very 
poor are sufficiently different so as to imply that there would 
be a difference in development. The fact nevertheless remains 
that, according to the present findings, children from fairly 
diverse backgrounds did not differ in development. 

Given this overview of results it becomes important 
to step back from these data and view them in a more global of 
general manner so that their implications for psychological 
theory and for larger contemporary social and political issues 
may become apparent. The authors would like to make these fol- 
lowing points with respect to this present body of data. 

This study involves, as a primary goal, an attempt to 
use measures derived from Piagetian theory of cognitive devel- 
opment to assess the highest level of intellectual functioning 
possessed by different age groups within the Mexican-American 
population. Due to problems associated with using standardized 
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tests with Spanish-language background children (see De Avila & 
Havassy, 1973), the procedures employed in the present research 
are geared toward the facilitation of performance through 
linguistic and conceptual pretraining for each neo-Piagetian 
test and through the modified use of a "controlled repertoire" 
paradigm. In this approach standardized items content is used 
while the test instructions vary according to the needs of the 
child. It stands in contrast to the traditional standardized 
procedures where concern is given to the standardization of 
test instructions and of wording of test items. 

The findings of the present research reveal that when 
these methods and procedures are employed, Mexican-American 
children perform at cognitive levels appropriate for their 
chronological age. Even though there is statistically signi- 
ficant variation of performance across sites, all performance 
is well within the normal range of appropriate level of cog- 
nitive functioning. A related and equally important finding 
cf this research is that it failed to find differences in level 
of cognitive developmental performance between Anglo-and-Mexican- 
American children. The data show the same developmental curves 
for both ethnic groups. These findings are supportive of 
Piagetian theory. From these findings the authors conclude 
that Mexican-American children develop cognitively the same as, 
and at basically the same rate as Anglo-American children. It 
should be noted that this position is contrary to that espoused 
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by Jensen (1971). 

Given our findings and conclusion, it behooves us to 
speak to the current sample's performance on the neo-Piagetian 
measures in relation to the ethnic differences in favor of 
Anglo-American children on capacity and achievement tests and 
the general failure of Mexican-American children to achieve in 
schools. The failure to achieve in schools, to perform well on 
capacity and achievement measures and the differences between 
ethnic groups must be attributed to reasons other than the 
alleged cognitive inability of the Mexican-American child since 
our data show that there is no difference between Mexican- and 
.Anglo-American children. Some of the reasons, we believe, lie 
in the standardized tests and curriculum which are used through- 
out the schools 

Commercial Standardized Tests of Capacity and Achievement 

The difference in performance of Mexican -American 
children on the neo-Piagetian measures where they perform at 
levels as cognitively complex as their Anglo-American counter- 
parts and on the standardized tests of capacity and achieve- 
ment where they perform less ably than their counterparts is 
attributed in part to the underlying biases of these standard- 
ized tests. It is believed that the neo-Piagetian measures 
used with the modified controlled repertoire procedure are 
identifying the "false negatives" of traditional commercial , 
standardized tests, i.e., children who have been incorrectly 
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represented as having low ability and capacity to achieve. 
These commercial tests assume a common uniform cultural expe- 
rience; as well as verbal and/or written facility with the 
English language. They are accurate measuring devices when 
the background of the student matches the one inherent in the 
test. This problem, cultural and linguistic differences as 
they affect capacity and achievement tests, is an obvious one 
and has been acknowledged in the psychological literature 
(see for example Cronbach, 1960; McClelland, 1973). That the 
problem is accepted by the testing industry is reflected in the 
recent attempts at translations of tests and the creation of 
"Spanish- speaking" norms. That these attempts are misguided 
and insufficient has been argued elsewhere by t)ie authors 
(De Avila 8 Havassy, 1973). The main point here is that 
Mexican-American children, to the extent they do not partake 
of the main-stream culture, perform poorly on standardized 
commercial tests simply because these tests are culturally and 
linguistically biased. 
School Curriculum 

The other factor to which the authors attribute the 
poor performance of Mexican-American children on achievement 
tests is that of the curriculum with which they are presented 
in the schools. The present data suggest that populations of 
Mexican- and Anglo-American children who are equal with res- 
pect to cognitive developmental level (according to Piagetian 
theory) will not be equal in school-related achievement. This 
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condition implies that cognitive development is not in itself 
a sufficient factor to engender a level of school-achievement 
in Mexican-American children equal to that of Anglo-American 
children. The conclusion to be drawn is that the curriculum 
approach taken with ^Mexican-American children must be ques- 
tioned, examined and revised. It would appear that the 
curriculum and teacher-student relations as well, are as 
biased as the capacity and achievement tests with regard to 
language and culture. 

All of these critical remarks lead us to conjecture 
about outcome under the most benign circumstances possible. 
It is believed that under such conditions, where curriculum 
meets the educational needs of all children and tests are not 
biased, there would be a congruence between the neo-Piagetian 
and standardized measures. Lack of congruence between the 
two sets of measures, which are generally due to poor perfor- 
mance on standardized measures, only points to problems in 
environmental circumstances including the schools and 
curriculum. Children are not responsible for such circum- 
stances and should not be penalized for them. 
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